Even  before  the  war,  electricity  made  the  farmer's 
working  day  more  productive.  And  so  it  is  today's 
Edison  Company  policy  to  serve  its  farm  custom¬ 
ers  by  helping  them  to  keep  their  electrical  "hired 
hands"  in  fighting  trim.  A  service  especially  im¬ 
portant  in  Southern  California,  because  ninety  per 
cent  of  the  farms  in  Edison  territory  are  electrified, 
and  because  of  its  contribution  to  the  peak  food 
production  so  essential  today. 


Reproduced  here  is  part  of  a  series  of  Ediscr. 
"maintenance  reminder"  advertisements,  nc  v  ap¬ 
pearing  in  leading  farm  papers  circulated  through¬ 
out  Edison-served  territory.  Farmers  are  agat 
urged  to  keep  electrical  equipment  clean  an  .  wel 
oiled;  to  use  it  only  for  the  jobs  it  was  built  to  dc 
Free  booklets  are  offered  on  the  proper  use  a;  d  care 
of  electrical  form  equipment. 


SOUTHERN  CALIFORNIA  EDISON  COMPANY  LTD. 

Waste  in  War  is  a  crime.  Do  not  tvaste  electricity  just  because  it  is  not  rationed. 
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Edison  has  a 
"Good-Neighbor” 
policy,  too! 
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Shouldn’t  we  begin  right  now  to  explore  the  possibilities  of  lower  costs 
through  simplificntion  of  your  henvy  power  nppnrotus  requirements?  How 
fur  cun  the  economies  of  repetitive  monnfuctnre  be  extended  to  power 
transformers,  turbines,  nnd  other  eqnipment  which  truditionully  nre  “tnilor 
made”? 


— can  be  offered  at  lower  price  levels  as 
the  demand  for  "specials"  is  reduced. 
Moreover,  there  will  be  gains  other  than 
lower  investment  costs:  better  products, 
faster  deliveries,  and  simpler  installation. 

A  little  booklet,  "A  New  Field  for  Co¬ 
operation",  states  the  issues  and  considers 
many  of  the  questions  you'll  want  to 
raise.  It  outlines  the  course  of  action 
General  Electric  is  prepared  to  take  — 
with  your  co-operation.  Your  local  G-E 
representative  can  supply  copies  for  you 
or  your  associates.  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y. 


These  are  questions  which  we  be¬ 
lieve  open  up  an  entirely  new  field 
for  co-operative  effort — a  field  with 
immense  possibilities  for  postwar  benefit. 

Already,  your  industry  and  ours  have 
worked  together  to  save  millions  of 
dollars  by  simplifying  the  designs  and 
ratings  of  lamps,  watthour  meters,  distri¬ 
bution  transformers.  And  with  your  help, 
G.E.  has  carried  the  economies  of 
repetitive  manufacture  on  into  metal-clad 
switchgear — reducing  prices  as  much  as 
35  per  cent. 

Similarly,  we  believe  heavy  apparatus 
such  as  power  transformers,  unit  sub¬ 
stations — yes,  even  turbines  eventually 
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The  best  investment  in  the  world  is  in  this  country's  future  —  BUY  WAR  BONDS 
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H.  J.  Chonon 

who  writes  of  “tailored” 
lighting  for  maximum 
production  (p.  46)  came 
to  the  West  Coast  from 
Nela  Park  a  year  ago  to 
specialize  in  design  of 
lighting  systems  for  south¬ 
ern  California  war  plants. 
In  his  new  work,  he  also 
advises  on  blackout  and 
in  wartime  motion  picture 
production.  An  authority 
on  “black  light”,  he  has 
applied  this  knowledge 
since  Pearl  Harbor  to 
home  defense  and  Army 
and  Navy  needs.  Previously  he  had  served  as  street  and 
highway  lighting  expert  at  Nela  Park  and  helped  in  de¬ 
sign  and  installation  of  the  Chagrin  Falls,  Ohio,  high- 
visibility  highway  safety  lighting  system,  which  embodies 
the  “admiral’s  hat”  reflector  with  a  bar-filament  lamp. 


Pages 


D.  P.  Kohler 

is  lighting  specialist  for  the 
agency  and  specialties  di¬ 
vision  of  Westinghouse  Elec¬ 
tric  &  Mfg.  Co.  at  Los  An¬ 
geles.  He  joined  Westing- 
house  in  1937,  while  a  grad¬ 
uate  student  in  Mansfield, 
Ohio.  Early  in  1938,  he  w’as 
made  salesman  for  the  Sup¬ 
ply  company  at  Cleveland. 
Kohler  was  transferred  to 
San  Francisco  during  the 
Golden  Gate  Exposition  to 
handle  personnel  work  for 
the  Westinghouse  exhibit. 
He  writes  this  issue  (p.  52) 
of  the  three  sources  of  light 
and  where  to  use  each. 


Plan  Now  For  Postwar  Lighting  Promotion....  43 

By  O.  R.  Doerr — Practical  suggestions  tor 
a  workable  program. 

Critical  Seeing  on  Critical  Materials .  46 

By  H.  J.  Chanon — Maximum  production  and 
reduced  waste  of  materials  requires  tailored 
lighting,  especially  for  difficult  inspection. 

Three  Sources  Used  in  Wartime  Lighting .  52 

By  D.  P.  Kohler — Incandescent,  fluorescent 
and  mercury  have  individual  characteristic, 
seeing  and  economic  advantages;  where 
each  should'  be  used. 

Dutch  Flat  Designed  as  Fully  Automatic .  60 

By  T.  J.  Corwin  and  D.  P.  Dinapoli — Factory 
assemblies  used  to  cut  labor  costs  in  27,500- 
kva.  PG  and  E  hydro  plant. 

Appliance  Service  Directory .  69 

Letters  .  8 

Books  . 12 

New  Products  .  16 

Bulletins  .  38 

Lighting  .  46 

Engineering  .  60 

Sales .  68 

Associations  .  76 

Editorials  .  74 

On  the  Beam .  82 

News  .  84 

Cover  photo:  Westinghouse  40  and  20-watt 
Mazda  F  lamps  in  special  portable  fixtures 
illuminate  cargo  plane  "caverns"  at  Douglas 
Aircraft  Co’s  Southern  California  plant 


Industrial  Electrification  ^ 

is  the  theme  of  next  \  T 

month’s  issue.  The  West  ll  11  I 

has  witnessed  a  growth  in 
industries  during  the  past 
year  or  two  that  is  so  big 
it  is  a  military  secret. 

Facts  and  figures  on  this 

growth  must  wait  until  hostilities  end,  but  what  is  im¬ 
portant  today  is  that  this  industrial  electric  machinery 
deliver  its  utmost,  last  long  under  continuous  use  and 
be  improved  by  the  ingenuity  of  American  initiative  and 
enterprise.  To  get  more  out  of  every  ounce  of  copper 
and  produce  more  with  existing  equipment  will  be  the 
aim  of  the  informative  contents  of  the  October  Elec¬ 
trical  West. 

Fire  Fighting 

at  utility  stations  does  not  necessarily  require  expensive 
equipment,  in  the  opinion  of  Hawaiian  Electric  Co. 
officials.  Essentials  are  rather  the  proper  kind  of  equip 
ment,  kept  in  good  condition  and  in  the  right  place,  pks 

men  trained  to  use  the  equip 
ment  and  to  bring  it  into 
service  immediately.  A  dis- 
cussion  of  this  important 
phase  of  wartime  utility 

Promotion _ 43  operation  by  a  member  of 

juggestions  for  '  the  Hawaiian  Electric  staff 

will  appear  in  the  October 


Supervisory  Training 

takes  on  even  greater  im¬ 
portance  in  wartime,  with 
resulting  rapid  turnover  in 

"r\ 


personnel.  How  Puget  Sound 
Power  &  Light  Co.  is  hand¬ 
ling  this  problem  will  be  told 
next  month. 

Harbor  Steam  Plant 

of  the  Los  Angeles  Bureau 
of  Power  &  Light  is  the 
West’s  newest  and  largest 
steam  electric  generating  sta¬ 
tion.  Electrical  features  of 
this  plant  will  be  discussed 
in  the  next  issue. 
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At  present  the  forging  industry  is  all-out  for  war. 
However,  BTC  Forged  Hi-Line  Hardware  has 
been  ruled  too  vital  to  suspend  —  even  tempora¬ 
rily.  A  perfect  example  is  shown  in  the  Forged 


Your  heaviest  hook-up  is  only  as  strong  as  the 
pins  that  connect  the  insulators.  These  small 
pins  are  always  steel.  Ask  any  insulator  manu¬ 
facturer. 


Transmission  Line  Hardware 


An  Entire  System  Depends  on  a  Forging 


I  - . ' 
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the  brewer-titchener  corporation 


CORTLAND,  NEW  YORK 
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PROTECTION.  One  G-E  carrier* 
current  channel*— for  (1)  PILOT  RE¬ 
LAYING  and  (2)  TRANSFERRED 
TRIPPING.  _ 
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An  example  of  6  important  functions 


system-\ 
the  des] 
Load  Cl 


performed  through  3  G-E  carrier-current 
channels  using  1  power-transmission  ’ine 
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[  CONTROL  AND  INDICATION. 

1  A  third  G-E  carrier-current  channel  — 
^  (4)  TELEMETERING,  (5)  AUTO- 
^TIC  LOAD  CONTROL  ^d  (6) 
^PERVISORY  CONtl^L  * 


jMUNICATICSN.  Another 

:arrier-current  channel  —  for 

lephony. 


Protection  —  communication  —  control  — 
|*indication.  Without  separate  wires! 
U'ithout  the  use  of  vital  war  materials 
tor  new  wire-line  construction! 

I  Protection  that  virtually  “beats 
trouble  to  the  punch”.  .  .  spots  faults 
jinstantly  .  .  .  isolates  them  quickly  .  .  . 
|thus  permitting  the  remainder  of  the 
system  to  maintain  service.  May  allow 
iheavier  loading  of  lines — safely. 

Communication  that  saves  many 
imiles  of  telephone-line  construction. 
Stands  up  through  storm  and  catastro¬ 
phe.  Keeps  men  and  machines  under  the 
unified  guidance  of  the  load  dispatcher. 

j  Control  and  Indication,  Telc- 
1  metering  that  brings  load  readings  on 
system-wide  transmission  lines  right  to 
the  desk  of  the  chief  load  dispatcher. 
load  control  that  automatically  regu¬ 


lates  the  power  flow  over  important  lines 
by  controlling  a  selected  generating 
plant.  Supervisory  control  that  affords 
supervision  of  remote  stations,  eliminat¬ 
ing  need  for  full-time  attendants. 

These  offer  a  quick  glance  at  the 
principal  carrier-current  services  used  by 
power  companies.  They  are  modem 
means  of  power-system  control.  .  .  . 
They  open  the  road  to  better  operation 
and  improved  economies. 

No  matter  whether  you  need  one  or 
many  carrier  services,  you  can  get  each 
in  a  “packaged”  standardized  design  — 
including  coupling  capacitors  and  line 
traps.  And  with  the  high  quality  and 
dependability  that  only  thorough  man¬ 
ufacturing,  application  and  installation 
"know-how”  can  assurel  General  Elec¬ 
tric  has  20  years  of  successful  research, 
development  and  practical  experience 


in  this  field.  Call  in  a  G-E  engineer — 
whether  on  plans  you  have  on  foot  or 
merely  for  preliminary  information. 
Electronics  Department,  General  Elec¬ 
tric,  Schenectady,  New  York. 


Tune  In  "THE  WORLD  TODAY"  and  hear  the 
news  direct  from  the  men  who  see  It  happen, 
every  evening  except  Sunday  at  6:45  E.W.T. 
over  CBS.  On  Sunday  listen  to  "The  Hour  of 
Charm"  at  10  P.M.  E.W.T.  over  NBC. 
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GENERAL  ELECTRIC  HAS  PLANNED  AND  BUILT  MORE 
CARRIER-CURRENT  EQUIPMENT  NOW  INSTALLED 

V 

than  all  OTHER  MANUFACTURERS  COMBINED 


CARRIER  CURRENT 

THB  NBRVe  NETWORK  OF  THE  POWER  SYSTEM 
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The  word  "Natioiiar'  aiui 
the  three  pyramids  symbol  /'Vw 
are  trade-marks  of 
National  Carbon  Company.  Inr. 


NATIONAL  CARBON  COMPANY,  INC. 

Unit  of  Union  Corbido  and  Carbon  Corporation 
MNd 

CARBON  PRODUCTS  DIVISION,  CLEVELAND  1,OHIO 


CONSERVATION  AND  CARE  WORK  HAND  IN  HAND 


In  the  present  emergency  it  is  particularly  essential 
that  your  electrical  equipment  be  kept  runniii^i  con¬ 
stantly  and  at  full  efficiency.  Proper  cleanin';  and 
elimination  of  minor  faults  will  do  much  ti»ward 
accomplishing  this  objective. 

The  Modern  Pyramids  Bulletins  pictured  above 
give  practical  suggestions  on  care  and  maintetianw 
of  brush-using  electrical  equipment.  They  are  avail¬ 
able  to  you  without  charge. 


ON  THE  HOME  FRONT 


i  onninriri c 
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'^national;’  Brushes  are 
'  serving  well  with  our  armed 
forces  and  with  industry  at 
home.  While  the  immediate  de¬ 
mands  of  the  emergency  come 
first,  every  effort  is  being  made 
to  give  all  our  customers  the 
service  to  which  they  have  been 
accustomed.  When  ordering 
''National”  brushes  observe 
these  precautions  to  insure 
prompt  dehvery. 

1  Anticipate  your  needs  and  order 
as  far  in  advance  as  possible. 

2  Give  complete  and  accurate 
information  on  your  original 
purchase  order.  Include  samples 
and  drawings  when  necessary. 

3  Secure  best  possible  priority 
ratine:. 


NATIONAL 

TRADE-MARK 

CARBON,  GRAPHITE  AND 
METAL-GRAPHITE 

BRUSHES 


ON  THE  BATTLE  FRONT 


G«n«ral  OlficM:  30  East  42nd  St.,  N«w  York,  N.  Y. 

Branch  Salat  Officas:  Naw  York  -  Pittsburgh  -  Chicago  -  San  Froncnco 


o 
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We’ve  only  been  knocking  at  that  door  .  .  .  Mid¬ 
way  .  .  .  Guadalcanal,  Attu,  Buna,  Munda  .  .  . 
Tunisia,  Pantelleria,  Sicily. . . . 

Magnificent  actions  all . .  .  but  only  steps  that 
have  brought  us  to  the  threshold  of  Victory. 

Now  it’s  here.  Invasion! 

But  we’ve  got  to  back  these  fighters  with  a 
fighting  home  front. 

The  3rd  War  Loan  Drive  is  on.  The  quota  is 
$15,000,000,000. 

The  United  States  Government  is  asking  you 
to  invest  in  at  least  an  extra  $100  bond  during 


September.  But  the  job  doesn’t  end  there.  We’ve 
got  to  get  our  family,  friends  and  fellow  em¬ 
ployees  to  invest  in  their  share  of  these  victory- 
producing  bonds  and  back  the  attack  that  has 
brought  us  this  far. 

Remember,  this  is  what  we’ve  been  waiting  for. 

This  is  invasion! 

back  the  attack  with  war  bonds! 

The  Okonite  Company,  Passaic,  N.J. 

manufacturers  of  insulated  wires  and  cables  since  1878 
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CARRYING  POWER  TO 
PRODUCTION  FARMS 


^^TC-I30 

STEEL  dOJ^  DUCTORS 


Electrical  West- 


To  the  Editor: 

Congratulations  on  the  issue  of  August 
1943.  We  are  all  pleased  with  the  story  on 
the  dimout  award. 

However,  I  think  the  article  on  small  war 
plants  is  not  complete,  as  the  fountainhead 
and  most  active  section  of  the  newly  reor 
ganized  set-up  is  right  here  in  San  Fran¬ 
cisco.  May  I  suggest  that  you  call  on  Frank 
Smith,  regional  director,  and  I  am  sure  that 
he  will  give  you  additional  information  that 
could  be  the  basis  for  another  interesting 
article. 

R.  E.  Fisher, 
Vice-president  in  charge  ol 
public  relations  and  sales 
Pacific  Gas  and  Electric  Co, 
San  Francisco,  Calif. 

To  the  Editor: 

“The  Old  Soup”  who  wrote  the  letter  to 
“Dear  George”  on  page  51  of  the  August 
issue  apparently  was  not  familiar  with  the 
fact  that  patent  anchors  save  a  lot  of  time 
in  installation  and  do  a  much  better  job 
than  “concrete  anchors,  old  engine  fly¬ 
wheels,  locally  cast  iron  cones,  and  even  the 
old  treated  wood  slug.” 

We  will  be  glad  to  send  “The  Old  Soup” 
some  information  on  this  subject  if  you  so 
desire. 

H.  A.  Houston, 
Advertising  Manager, 
A.  B.  Chance  Co. 

Centralia,  Mo. 


(^rapo 

STEEL 

CONDUCTOR 


Thousan  DS  of  the  nation's  food 

producing  farms  are  being  electrified  during  this  critical  period^  thanks  to 
QrapO  Steel  Conductor.  This  efficient  conductor  material — conceived  during 
World  War  I,  perfected  and  proved  in  on  rural  lines  during  the  peace  years — 
was  ready  to  meet  the  needs  of  the  current  war  emergency  when  these  arose. 

QrapO  Steel  Conductor,  developed  specifically  for  the  overhead  trans¬ 
mission  and  distribution  of  power,  provides  a  combination  of  physical  strength 
and  electrical  efficiency  never  before  available  in  ferrous  wire. 

Its  extra  high  tensile  strength  makes  possible  long  spans  with  flat  sags 
and  greater  ground  clearances,  reduces  the  number  of  pole  structures  required, 
saves  critical  man-hours  and  materials.  Electrically,  this  conductor  is  unique  be- 
_  cause  of  its  low  60-cycle  resistance,  low  magnetic 
permeability  and  low  60-cycle  reactance. 

For  rural  extensions  authorized  by  Utilities  Order 
U-l-c,  specify  No.  6  B.W.G.^rapol-ITC-lOO  Stranded 
(3-wire)  Conductoi — the  size  and  type  recommended 
for  the 

For  information  on  other  applications,  contact 
the  nearest  office  of  the  Graybar  Electric  Company 
Inc.,  Distributors!  Or,  write  direct  for  the  new  engi- 
peering  manual  containing  complete  information 
about  QrapO  Steel  Conductors! 

INDIANA  STEEL  6*  WIRE  COMPANY 

Muncie  ....  Indiana 


To  the  Editor: 

I  am  very  much  interested  in  the  pictures 
on  page  68  of  your  August  issue,  portray¬ 
ing  a  new  and  improved  fly  exterminator, 
but  surely  some  one  slipped  up  somewhere 
in  labeling  the  thing  “a  fruit  and  vegetable 
dryer.” 

...  is  it  not  a  mistake  for  Electrical 
West  to  publicize  what  looks  as  though  it 
could  not  possibly  be  other  than  a  thor¬ 
oughly  hazardous  contraption,  threatening 
both  personal  injury  and  the  danger  of  fire? 
W'e  are  working  particularly  strenuously 
just  now  to  secure  the  widespread  adoption 


that  the  electrical  industry  is  making  an 
earnest  effort  to  protect  its  customers  against 
unwitting  exposure  to  any  electrical  hazards. 

This  thing  which  you  publicize  to  an  ex¬ 
tent  ,  ■  -  - 


_  which  indicates  endorsement  has  203 

ft.  of  exposed  wire  and  operates  under  the 
humid  conditions  of  dehydration.  Sure,  you 
say  “the  construction  is  not  an  underwrit¬ 
ers’  job  and  does  contain  hazards,”  but  I 
do  not  feel  that  an  admission  of  guilt  ex¬ 
onerates  the  culprit.  ... 

The  principal  point  I  want  to  make  is 
that  while  we  must  of  necessity  make  a 
number  of  concessions  to  the  limitations  on 
available  materials  and  equipment  durine 


Write  for  Now 
Enginooring  Manual 
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NEW  LIGHT-DUTY  CSP  POWER 
TRANSFORMER  REPLACES  43 
SEPARATE  PIECES  OF  EQUIPMENT 


This  complete  factory-packaged  substation  is 
first  choice  for  industrial  service. 

Its  compactness  emd  portability  permit  installa¬ 
tion  nearer  the  load  center.  This  improves  volt¬ 
age  regulation  .  .  .  cind  saves  on  copper  runs. 

The  CSP  Power  Transformer  performs  all  the 
functions  of  a  conventional  substation  .  .  .  it^ 
occupies  less  than  one-third  the  space  .  .  .  and 
is  better  looking. 

CSP  (Completely  Self-Protecting)  mecLos: 

(1 )  Three-point  protection  against  Ughtning. 

(2)  Automatic  protection  against  short  cir¬ 
cuits. 

(3)  Thermed  protection  against  dangerous 
overloads.  (Loading  by  Copper  Tem¬ 
perature.) 

All  the  thermal  capacity  of  the  transformer  is 
made  available,  SAF&,Y  .  .  .  ideeil  for  short-time 
overloads  .  .  .  conserves  Critical  MaterieJs. 

Ratings:  300 — 1000  kv-a;  50,000  kv-a  breeik- 
er;  13,200—33,000  volts  primary;  4160  volts 
secondary. 

For  complete  information,  call  your  Westing- 
house  Office  or  write  for  Descriptive  Data 
48-150,  Westinghouse  Electric  &  Mfg.  Co.,  East 

Pittsburgh,  Pa.,  Dept.  7-N.  J-70402 


-4i  CONVENTIONAL  SUBSTATION- 

■ _ :il.  >IO _ _ 1.  .... 


with  43  components,  takes  up  more 
than  three  times  the  space  required  by 
the  new  CSP  Power  Transformer. 


THE  CSP  LIGHT-DUTY 
POWER  TRANSFORMER: 


*  Saves  man-hours — simplifies  ordering,  in¬ 
stallation  and  maintenance. 

*  Saves  space — occupies  less  them  one-third 
the  space  of  a  conventional  stibstation. 

*  Saves  materials — smaller  cmd  fighter  them 
conventional  substation.  Hipersil*  cores  save 
electrical  steel. 

*  Is  completely  protected  against  burnouts. 

*  Is  completely  protected  against  lightning. 

*  Is  ecusily  moved. 

’I’  Registered  trade-mark,  Westinghouse  Electric  &  Manuiacturing 

Co.,  ior  High  PERmeability  Silicon  steel  which  carries  Va  more  Qnx. 
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OFFICES  EVERYWHERE 


PLANTS  IN  25  CITIES 
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d|. ASSAULT  TROOPS  USE  LAYTEX* 


You  know  how  it  is.  You  slog  along  all  day  under  full  equips 
ment.  At  first  you  don^t  mind  the  weight  very  much.  But  as 
the  hours  crawl  along,  everything  you’re  toting  gets  heavier 
and  heavier.  The  canteen  you  didn’t  notice  in  the  early 
stages  now  weighs  as  much  as  your  rifle  did  then.  And  your 
rifle  feels  like  a  howitzer.  Every  ounce  turns  into  a  pound. 

That’s  why  .  .  .  when  you’re  moving  fast  and  the  going  is 
tough  . . .  it’s  smart  to  use  Laytex  Assault  Wire. 

A  full  mile  of  Laytex  Assault  Wire  weighs  fess  than  30  pounds, 

Laytex  Assault  Wire  has  a  breaking  strength  of  50  pounds 
per  conductor  and  a  talking  distance  of  more  than  5  miles. 

Laytex  resists  concussion  and  a  wide  range  of  tempera¬ 
ture  changes. 

It  is  flexible  and  waterproof,  strong  and  tough 

Conductors  are  accurately  centered  and  the  weight  of  in¬ 
sulation  and  the  diameter  of  the  insulated  conductor  are 
kept  at  the  minimum. 

All  this  adds  up  to  the  fact  that  one  man,  wearing  a  breast 
reel  of  Laytex  Assault  Wire  can  move  swiftly  and  easily. 
One  man  can  maintain  sure  communication  with  opera¬ 
tional  headquarters. 


Listen  to  the  Philharmonic  Symphony  program  over  the  CBS  network 
Sunday  afternoon,  3.-00  to  4:30  E.W.T.  Carl  Van  Doren  and  a  guest  star 
present  an  interlude  of  historical  significance. 


TATES  RUBBER  COMPANY 


Electrical  West- 


To  the  Editor: 

May  I  suggest  that  such  que-tionabl(| 
electrical  devices  as  the  home-m;ide  fooj' 
dyer  shown  on  page  68  of  your  recen' 
(August)  issue  be  carefully  edited  before 
going  to  press.  This  is  indeed  a  very  dan 
gerous  affair.  .  .  . 

W.  W.  Cranston, 
Vice-president, 

Thermador  Electrical  .Mfg.  C(, 


lou  will  ne  inierestea  to  Know  that  1  re¬ 
ceived  a  letter  from  John  Vrlak  &  Co.  of 
Vancouver,  B.  C.,  in  regard  to  the  training 
article  in  Electrical  West.  They  have 
much  the  same  training  problem  we  have  at 
Moore’s.  I  have  had  our  training  depart 
ment  write  this  concern  giving  full  details 
of  our  training  set-up  and  explaining  just 
how  it  is  handled.  We  are  pleased  to  be 
able  to  help  this  shipbuilder  and  hope  that 
our  training  course  will  aid  them  in  solving 
their  manpower  problems. 

H.  S.  Dusenbery, 

Moore  Dry  Dock  Co. 

San  Francisco,  Calif. 


Magnetic  Circuits  and  Transformers. 
by  members  of  staff.  Department  of  Elec¬ 
trical  Engineering,  Massachusetts  Institute 
of  Technology,  first  edition,  718  pages,  with 
many  illustrations;  John  Wiley  and  Sons. 
$6.50.  The  material  contained  within  this 
book  is  divided  into  two  parts.  The  first 


Many  linemen — electricians — and  other 
Klein  users  are  today  engaged  in  the 
important  job  of  maintaining  communica¬ 
tions  on  our  war  fronts  all  over  the  world. 

In  the  service  of  men  at  the  front,  Klein 
equipment  is  winning  even  higher  esteem 
than  ever  before.  For  today,  practically  all  of 
Klein’s  production  goes  to  the  Army,  Navy, 
and  to  war  workers. 

When  the  war  is  won  and  these  men  return 
to  American  industry,  they  will  find  Klein 
pliers  and  wrenches,  climbers  and  grips, 
safety  straps  and  belts  ready  to  serve  them 
on  their  peacetime  jobs. 

The  name  "Klein”  will  continue  to  mean 
the  highest  in  quality  then  as  it  has"sincel857.” 


Since 

1857 


netic  flux  saturation  and  leakage  flux,  the 
energy  carried  by  a  magnetic  field. 

Other  chapters  determine  method.®  used 
for  obtaining  total  core  loss,  values  of  ex¬ 
citing  current,  distortion  of  alternating 
voltages  and  current  wave  shape  when  ma¬ 
terials  are  magnetized.  A  particularly  val¬ 
uable  chapter  is  included  which  deals  with 
thermal  properties  and  heat  flow  through 
various  materials;  this  subject  is  one  of 
great  interest  to  both  the  designing  and 
application  engineer. 

The  second  part  of  the  book  covers  equip¬ 
ment  using  magnetic  circuits  and  fields, 
such  as  transformers,  reactors,  and  reg¬ 
ulators  for  both  power  and  electronic  ap¬ 
paratus. 

The  theory  of  designing  such  equipment 
is  discussed  and  many  examples  are  given. 
Included  are  chapters  dealing  with  induct¬ 
ive  coordination;  efficiency  and  regulation 
of  transformers;  their  circuit  connections. 
.Single  and  polyphase  transformer  arrange¬ 
ments  are  described. 

This  book  gives  many  examples,  com¬ 
pletely  solved,  to  show  the  methods  of 
attacking  magnetic  circuit  problems.  Many 
other  problems  are  given  for  those  who 
wish  to  gain  proficiency  in  solving  them- 
The  authors  have  included  six  pages  o> 


Back  home,  one  contribution  we  can 
make  to  speed  Victory  is  the  con¬ 
servation  of  tools  and  equipment.  To 
help  in  this  important  job,  Klein  has 
prepared  an  illustrated  pocket  man¬ 
ual  on  the  care  and  correct  use  of 
tools  to  assure  their  long  life.  A  copy 
will  be  sent  to  anyone  interested. 


ASK  YOUR  SUPPLIER 

Foreign  Distributor:  International  Standard  Electric  Corp.,  New  York 


Esiablishtd  I8S7 


QUICK:  The  availability  of 
Pyranol  capacitors  as  a  source  of  reactive  kva 
makes  their  use  the  quickest  method  of  re¬ 
leasing  system  capacity  for  heavy  war  loads 
— especially  now  when  materials,  and  labor 
to  manufacture  equipment,  are  at  a  premium. 

low  COST;  Pyranol  capacitors  can  be  put  on 
a  system  at  a  cost  of  well  under  $10  per  kva. 
The  relatively  high-cost  system  facilities  can 
then  deliver  more  kilowatts.  This  is  of  vital 
importance  in  the  wartime  drive  to  obtain 
maximum  kilowatts  from  present  facilities. 
Savings  in  critical  materials,  and  ease  of  in¬ 
stallation  and  switching  to  meet  variable  load 
demands,  are  also  important  considerations. 


INSTALL  THEM  IN  LARGE  BANKS  NEAR  THE  LOAD:  Banks 
of  G-E  Pyranol  capacitors  are  available  as 
large  outdoor  and  indoor  rack-type  equip¬ 
ments.  Many  utilities  have  found  it  advan¬ 
tageous  to  build  their  own  outdoor  racks  of 
wood  and  standard-line  hardware,  so  that 
they  can  use  these  capacitors  in  smaller 
groups  on  distribution  circuits  when  the 
emergency  need  for  larger  banks  is  past. 

Ask  your  G-E  representative  for  his  sug¬ 
gestions  on  the  application  of  capacitors  in 
large  banks.  He’ll  be  glad  to  help  you  with 
such  problems  as  fusing,  relay  protection, 
and  switching.  Or  write  for  Catalog  GEA- 
2764B.  General  Electric,  Schenectady,  N.  Y. 


GENERAL  0  ELECTRIC 
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an  open  letter 

'MmimiA  men 

in  the  service... 


Wk 


ti, 


★ 


Hartford,  Connecticut 


iV  I  cannot  tell  you  how  much  personal  satisfaction  it  gives 
me  to  report  to  you  that  your  Company  has  been  awarded  the  Army- 
Navy  E  for  excellence  in  the  production  of  the  materials  you  need 
to  fight  with. 

The  men  and  women  you  worked  with  have  earned  this  award 
by  putting  every  ounce  of  their  energy,  and  then  some,  into  their 
particular  jobs.  Our  part  is  a  small  one  compared  to  the  one  all 
of  you  are  playing,  but  in  this  man’s  war,  every  wheel  must  turn 
constantly  and  fast. 

We  can  honestly  say  that  one  of  the  most  important  fac¬ 
tors  in  spurring  us  on  to  the  kind  of  effort  we  have  achieved  is 
our  thoughts  of  those  of  you  who  have  left  to  go  into  the  armed 
forces.  The  work  that  has  brought  this  Award  is  about  the  only 
way  we  have  of  telling  you  that  we're  in  the  outfield  backing  you 
up.  You  have  our  pledge  that  we  will  continue  to  do  so. 


Best  of  luck  from  all  of  us. 


THE  WIREMOLD  COMPANY 


n  President  ^ 


P.S.  We  are  continually  increasing  our  purchase  of 
War  Bonds,  too. 


lakers  it  Taitile  Wtkbing  and  Mstal  Pricisioa  Parts  far  the  Army  and  Nivf- 


■Electrical  West 


for  INDIVIDUAL  and 
CONTINUOUS  Row  Lighting 


Tru-Glo  fixtures  are  practical  and  economical  to  install  and  combine  all  the 
features  of  higher  priced  models.  They  comply  with  the  latest  W.  P.  B.  requirements  and 
are  E.T.L  and  Underwriters  approved. 

The  reflectors  are  formed  of  Masonite  in  the  design  approved  by  the  U.  S. 
Bureau  of  Standards.  Finished  in  certified  hard  oven-balced-on  white  enamel,  a  reflection 
factor  of  over  83%  is  attained.  Outside  finish  is  battleship  gray  baked  enamel.  Reflectors 
are  held  to  body  by  wing  nuts  and  are  easily  removed  for  cleaning. 

The  entire  construction  is  sturdy;  the  wiring  channel  is  simplified  and  finished 
inside  and  out  with  oven-baked-on  battleship  gray  enamel.  Starter  seats  are  fastened  to 
the  body  and  are  easily  accessible — starters  may  be  replaced  without  removal  of  lamps  or 
reflectors. 

Each  unit  is  complete  and  may  be  used  singly  or  for  continuous  runs —  knock¬ 
outs  in  housing  ends  permit  locking  together  any  number  of  units.  Knock-outs  in 
top  of  housing  are  provided  for  conduit  suspension.  Hanger  brackets 
permit  chain  suspension. 

Though  we  have  used  a  minimum  amount  of  war  mate- 
•‘i^ls,  all  parts  are  E.T.L.  certified.  Ballasts  are  high-power  factor. 


Write  or  wire  for  our  latest  catalog 
giving  further  information,  and  for 
the  name  of  your  nearest  distributor. 


I  n  C  ■  Im  w  V  Est  1928 

1019-25  N.  MADISON  AVE 
LOS  ANGELES  27,  CALIFORNIA 
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FACTS 

uacc  ^^auCcC  OwMt 

SPECTRUM 

To  illustrate: 

SERVICE 

Below,  are  indicated  the  segments  of  the 
ELECTROMAGNETIC  SPECTRUM  with 
just  a  few  of  the  countless  products 
available  from  stock  to  meet  your  re¬ 
quirements. 
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INDUSTRIAL  ELECTRIC  and 
ELECTRONIC  SUPPLIES 


Wiring  Davicas,  Conduit  and  Fittings, 
Wira  and  Cabla,  Cabinats,  Motor 
Control  Apparatus,  Guttars,  Fans  and 
Blowars,  Fixturas,  Fusas,  Haating  Da- 
vicas.  Insulating  Matarials,  Lamps, 
Lugs,  Connactors,  Marina  Fittings, 
Motors  and  Ganarators,  Convartors, 
Porcalain,  Pot  Haads,  Pola  Lina 
Equipmant,  Signalling  Davicas,  Sta- 
plas,  Switchas,  Ralays,  Tapa,  Tools, 
Traniformars,  and  hundrads  of  Elac- 
trical  itams  and  parts. 

AUDIO  FREQUENCIES 

Commarcial  and  Industrial  Sound 
Systams  (Fully  Enginaarad)  and  parts. 

INDUCTION  HEATING 

Control  Apparatus,  Industrial  Haat* 
ing  Units  (Enginaarad). 

RADIO 

Chokas,  Racaivars,  Cantralstation 
Equipmant,  Mobila  Equipmant,  Vi¬ 
brators,  ^ndansars.  Tubas,  Jacks, 
Connactors,  Microphonas,  Dials, 
Haadsats,  Sockats,  Switchas,  and 
hundrads  of  parts  too  numarous  to 
list.  Photoalactric  Control  Equip¬ 
mant,  Raplacamant  parts  and  Fully 
Enginaarad  Systams. 

INFRA  RED 

Fostoria  Equipmant  and  Parts  for 
Industrial:  Baking,  Drying,  Dahydrat- 
ing,  Prahaating. 

Past  Control. 

VISIBLE  LIGHT 

Mazda  Lamps,  Fluorascant  and  In- 
candascant  Fixturas,  Spot  and  Flood 
Lighting,  Industrial  and  Commarcial 
Light  Enginaaring. 

ULTRA  VIOLET 

"Sun"  Lamps,  Garmicidal  Lamps, 
Diatharmy  Equipmant  and  Parts. 

X-RAYS,  GAMMA  RAYS,  & 
SECONDARY  COSMIC  RAYS 

Typas  of  Associatad  Elactronic  Equip¬ 
mant:  Rasistors,  Vacuum  Tubas,  Photo 
Tubas,  Pliotron  -  Elactromatar  Tubas, 
Phanotrons  (Gas  Ractifiar)  Tubas,  Ig- 
nitrons,  Thyratrons,  Radio  Transmit¬ 
ting  Tubas,  Radio  Racaiving  Tubas, 
Transformars,  Volt  Adjustors,  Capaci¬ 
tors,  Tast  Equipmant  Cathoda  Ray 
Oscillo  Graph,  Tast  Oscillators.  | 

ALL  THE  LEADING  LINES 


LEO  J.MEYBERGCO. 

INCORPORATED 

70  TENTH  ST.  2027  S.  FIGUEROA  ST.^^ 

SAN  FRANCISCO,  3  LOS  ANGELES,  7 


miPhONE  UN  1712 


TELEPHONE  PR  601  1 


MOST  COMPREHENSIVE  STOCKS  WEST  OF  CHICAGO 


PRDDDCTS 


that  are  news. 


Switching  Assemblies  (900) 

Schweitzer  &  Conrad,  Inc.  has  announced 
a  line  of  switching  and  short  circuit  pro¬ 
tection  assemblies  combining  load  switching 
of  high  voltage  circuits  with  short  circuit 
protection.  It  is  claimed  that  the  load  inter¬ 
rupter  switch  will  interrupt  loads  up  to  400 
amp.  at  15,000  volts  without  drawing  an  arc 
across  the  main  switch  contacts. 

According  to  the  manufacturer,  these 
assemblies  are  designed  for  installation  at 
substations,  main  and  branch  feeders,  and 


for  use  as  throw-over  devices  from  two  alter¬ 
nate  feeders  or  power  sources  and  for  many 
services  where  all  the  functions  of  circuit 
breakers  are  not  essential.  The  heavy  duty 
fuses  have  short  circuit  interrupting  ratings 
of  20  000  rms.  amp.  at  13,200  volts;  25,000 
at  6,600  volts;  and  30,000  at  2,300/4,000 
volts. 


Circuit  Tester 


Pumping  Motors 


|90l| 


Communications  Measurements  Labora¬ 
tory  has  designed  an  automatic  high-speed 
mass  production  tester,  which  it  claims  prac¬ 
tically  eliminates  the  human  element  and 
makes  possible  accurate  tests  by  unskilled 
personnel.  According  to  the  manufacturer, 
by  use  of  this  device,  Wheatstone  bridge 
precision  can  be  attained  while  testing  cir¬ 
cuits  at  the  rate  of  one  per  second.  Also 
available  from  this  manufacturer  is  a  model 
for  aircraft  and  other  multi-wire  testing. 


(902) 


General  Electric  is  offering  a  new  line  of 
vertical  high-speed  hollow-shaft  syncliron- 
ous  motors  which  it  recommends  for  pump¬ 
ing  applications  where  a  large  volume  of 
fluid  is  handled.  These  motors  are  avail¬ 
able  in  ratings  from  100  to  1,000  hp.;  and  in 
speeds  from  514  to  1.800  rpm..  have  a  drip- 
proof  enclosure;  can  be  furnished  with  non¬ 
reverse  ratchets  to  prevent  reversal  of  pump 
rotation  at  shutdown  or  on  starting.  Frames 
are  of  cast-iron  construction. 


(900) 
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150  KW  D-C  GENERATOR  OUT  OF  SERVICE  AT  6.00  P.M. 

OT  ntSTRICT  manufacturing  AND  REPAIR 

WSHEU.  TO  KSTMOHOOSO  OISTEIOT 
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IF  THE  EQUIPMENT  NEEDING  REPAIR  IS 
VITAL  TO  THE  WAR  EFFORT  .  .  .  PHONE 
THE  NEAREST  OFFICE  OF  WESTINGHOUSE  (f[ff[[Trr 
ELECTRIC  &  MANUFACTURING  COMPANY  FOR  ^ 

KAlKnaiiKCT  SKHVICK 

33  M  &  R  PLANTS  .  .  .  ONE  NEAR  YOUt» 
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BACK  ON  THE  JOB  AT  8  A.M. 
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Ht«r  the  General  BUetac  radio 
prof/rams:  "  The  Hour  of  Ch»m’’, 
Sunday.  10:00 p.m.,*^.T..HBC; 
“  The  World  Today",  Newt,  ooeh 
weekday,  6:4S  p.m.  S.W.T.,  CBS. 

■  UT  WAR  RONDS  I 
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FLUORESCENT  UGHTINC . . . 

Restrictions  which  WPB  has  established  on  several  types  of  non-metallic  reflectors  had  been 

.  the  use  of  metals  in  fluorescent  fixtures  have  developed.  Today,  thanks  to  the  ingenuity  of  the 

been  a  challenge  to  the  lighting  industry.  A  challenge  fixture  manufacturers,  a  large  selection  of  certified 

which  the  industry  was  more  than  ready  to  meet,  but  fluorescent  fixtures,  complying  with  WPB  require- 

which  presented  almost  insurmountable  difficulties —  ments  and  meeting  the  lighting  industry’s  rigid  speci- 

coming  as  it  did  along  with  an  acute  shortage  of  fications,  are  now  available  on  priorities  for  war 

lighting  equipment  for  important  war  plants.  plants  that  need  them. 

Long  before  the  first  WPB  order,  General  Electric  General  Electric  is  proud  of  its  share  in  this  achieve- 

engineers  had  been  working  with  fixture  manufac-  ment — and  G-E  research  will  continue  to  work  with 

turers  to  develop  new  fixtures  using  a  minimum  of  fixture  manufacturers  toward  making  better  and  bet- 

critical  materials.  Last  January,  G-E  announced  that  ter  lighting  fixtures — for  the  duration  and  afterwards. 

A^OZe’... CERTIFIED  FIXTURES  ARE  AVAILABLE 
FROM  MANY  MANUFACTURERS 

LIGHT  STURDY  c o N STR u C T I o  N  . .  .  F o R  CONTINU-  salers.  All  comply  with  WPB  conservation  orders  and 

ous  ROW  OR  INDIVIDUAL  MOUNTING  ...  2  OR  3-  are  made  by  manufacturers  of  ETL  certified  equip- 

LAMP  TYPES  IN  40-WATT  SIZE — 2-LAMP  100-WATT  SIZE  ment.  (^Names  of  these  manufacturers  on  request.) 

Here  are  a  few  of  the  many  different  types  of  certified 

fluorescent  fixtures  available  from  the  50  Fleur-O-  General  Electric  does  not  make  lighting  fixtures  hut 
Lier  and  RLM  Manufacturers  through  their  whole-  is  glad  to  recommend  certified  fiuorescent  fixtures. 


G‘£  MAZDA  LAMPS 

GENERAL  6k  ELECTRIC 


Sep'^^ 
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Mofor-Alternator  {903j 

Designed  for  converting  d-c  to  a-e,  a  line 
of  two-bearing,  3,600  rpm.  motor-ahernator 
sets  in  integral  ratings  up  to  5  leva.,  single 
phase,  has  been  announced  by  General  Elec 
trie  Co.  In  operation,  the  d-c  motor  of  the 
set  drives  the  alternator,  which  has  a  field 


connected  in  series  with  the  motor  armature, 
An  increase  in  the  alternator  load  cause- 
an  increase  in  the  motor  load  so  that  in¬ 
creased  d-c  is  drawn  from  the  line.  This 
greater  d-c  current  strengthens  the  alter 
nator  series  field,  tending  to  maintain  a 
constant  a-c  voltage,  the  manufacturer 
states. 


The  Ward  Leonard,  Vitreous  Enamel,  Wire  Wound  Re¬ 
sistors  shown  are  used  on  maintenance  and  operation 
equipment  at  the  Miami  Clipper  base  of  Pan  American 
World  Airways. 


F  Fixture  (904) 

The  Edwin  F.  Guth  Co.  has  announced  a 
wartime  industrial  lighting  unit,  which 


new 

it  states  has  been  designed  to  compensate 
for  WPB  steel  limitations.  A  die-formed 
one-piece  full  channel  with  metal  “bends” 
is  said  to  provide  greater  channel  strength 
on  the  horizontal  and  the  torque.  This  unit 
is  available 


REIAYS  •  RESISTORS  •  RHEOSTATS 


Electric  control  ryvU  devices  since  1892. 


WARD  LEONARD  ELECTRIC  COMPANY,  68  South  St.,  Mount  Vernon,  N.  Y, 


for  two  40- watt,  three 
40-watt  and  two  100-watt  fluorescent  lamps. 


Drying  Lamps  (905) 

North  American  Electric  Lamp  Co.  is 
offering  a  line  of  carbon  filament  lamps  for 
infrared  ray  drying,  baking  and  dehydrat¬ 
ing.  Included  are  inside-silvered  sell- 
reflector  and  the  bull’s  eye  silver  type  for 
diffusion  and  concentration  of  the  ray. 


D-C  Motors  (906) 

Direct-current  vertical  motors  ranging 
from  40  to  200  hp.  at  1,750  rpm.  and  in 
equivalent  ratings  at  other  speeds  have  been 
designed  by  General  Electric  Co.  for  low- 
thrust.  solid-shaft  applications  on  pumps- 
machine  tools  and  marine  underdeck  auxili¬ 
aries.  According  to  the  manufacturer,  they 
are  desirable  where  floor  space  must  be 
saved  or  the  expense  of  gearing  avoided. 


‘Distributed  6yMAYDWELL  &  HARTZELL,  Incorporated 

SAN  FRANCISCO  LOS  ANGELES  SEA-fTLE 
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UICK  RELIEF  for  overloaded  systems ••• 
lth\^StindlOUSelNERTEEN  CAPACITORS 


Relief  for  overloaded  systems  doesn’t  necessarily 
call  for  more  lines  and  equipment.  Where  part  of  the 
overloaded  condition  is  due  to  low  power  factor  caused 
by  inductive  loads,  the  cure  is  quick  and  simple — West- 
inghouse  Inerteen  Capacitors. 

By  improving  power  factor,  Inerteen  Capacitors 
relieve  lines  and  equipment  of  “dead-head”  current, 
and  quickly  release  capacity  for  useful  power.  All- 
around  system  performance  is  measurably  improved. 
Installation  is  simply  a  matter  of  installing  capacitors 
at  the  substation  or  on  the  distribution  circuits. 

To  relieve  feeder  problems,  and  wherever  industrial 
customers  have  a  heavy  inductive  load  that  is  taxing 
present  lines  and  equipment,  recommend  Westing- 
house  Inerteen  Capacitors.  For  more  information,  call 
your  nearest  Westinghouse  Office  or  write  Westing- 
house  Electric  &  Manufacturing  Co.,  East  Pittsburgh, 
Pa.,  Dept.  7-N.  J-60534 


ONE-THIRD  TO  %  KV-A  OF  LOAD- 
CARRYING  CAPACITY  IS  RELEASED  BY 
EACH  CAPACITOR  KV-A  INSTALLED 


FOR  EXAMPLE:  One  utility  provided  6,000 
additional  kv-a  of  power  for  a  new  tank 
plant  by  installing  15,000  kv-a  of  capacitors. 


INERTEEN  CAPACITORS 


ttotpoinj" 


KITCHENS 


LECTRIC 


The  tempo  of  the  war  steps  up  on  world  battlefronts. 
The  obligations  of  those  of  us  on  the  home  front  in¬ 
crease.  Hotpoint  s  War  Bond  Campaign  for  fall  follows 
the  pattern  which  has  won  so  much  acclaim  from  gov¬ 
ernment  officials  and  building  industry  alike.  This  fall 
program  cooperates  with  the  Government  in  reaching 
its  5rd  War  Loan  objective — inducing  larger  numbers 
of  wage  earners  to  buy  more  and  still  more  War  Bonds. 


Bond  Wagon  Campaign  with  your  newspaper  advertising, 
and  in  your  sales  contacts.  Newspaper  mats  are  available. 

Hotpoint  has  a  complete  Bond  Wagon  Plan  for  the 
building  industry.  Now  is  the  time  to  get  in  contact  with 
builders  in  your  territory  to  pre-sell  electric  homes  for 
the  postwar  era.  Your  Hotpoint  distributor  has  this  Plan. 

Edison  General  Electric  Appliance  Company,  Inc. 

5612  West  Taylor  Street,  Chicago  44,  Illinois 


Thomas  H.  Lane,  Chief,  Advertising  Section,  Treasury 
Department,  Washington,  says:  ”We  will  certainly  appre¬ 
ciate  anything  you  can  do  in  connection  with  the  5rd  War 
Loan  and  I  hope  you  will  send  me  proofs  of  your  fall  ad¬ 
vertising  when  they  are  ready.  Many  thanks  again  for  the 
grand  job  you  and  your  company  are  doing  on  behalf 
of  the  Treasury.” 

Here*s  how  you  can  help.  You  can  support  Hotpoint’s 


Wartime  Canning  Book  a  Big  Favorite 

Hotpoint’s  Wartime  Home  Canning  Book  has  been  acclaimed  an  important  con¬ 
tribution  to  Viaory  Gardeners.  Thousands  have  been  bought  by  utility  companies  and 
retailers  for  distribution  to  their  customers.  With  the  fall  canning  season  approach¬ 
ing  its  height  now  is  the  time  to  place  your  order  with  your  Hotpoint  distributor. 


\.0>N  COST 
HONVtS 


g  O  bring  the  great  day  of  nearp 

home  tomorrow.  Our  War  Bo  ^  “ 

■"earn  for  a  oew  Hoepom,  He„ric  KiZlZ 


FOR  HOMES  COSTING  $S,000. 

Th*  Lark  KItchan  illui* 

traced  i<  desiBoed  for  homes  cosciog 
as  little  as  $6,000  and  is  completely 
electric,  with  Hotpoiot  Range, 
Refrigerator,  Dishwasher,  Sink  and 
Hotpoint  Steel  Cabinets. 


CMptratt  Witt  iMT  la 

tniSilyan  illlMptn 

piftscntiliiiccrltkal 
HfM.hnitittf  ittta 
kick  liti  ttt  scrip  TM 


electric 

kitchens 


niAAg  1?oUs  Irito 

tu  road  to  VICTORY! 


Kittwr. 


^moviow 


OR  homes  COSTING  AS  lITTlE  AS 

$4,000 

l>om«  cwitag  Ml" "amrrom 

H  STEP  IN 

home  modernization 

iK-r 

a  'aal  poswaHob  'J' 

the  discoveries  and  imr>r  l^tofiting  by 
time  production  ^  o^'cments  of  war- 

abletobmldTvenr  /"®'""""  ^ 

equipment  after  Victory 

ernization  program  tn/'  u 

coupon  beW  the 


HOTPOINT'S  NATIONAL  ADVERTISING  FOR 
FALL  AND  WINTER,  1943 

PUBLICATION  ISSUE 

Bride’s . August  15 

Successful  Farming .  September 

House  Beautiful  . September 

House  Beautiful  Maintenance  and  Building  Manual  ....  September 

Better  Homes  and  Gardens  . September 

Collier’s . September  4 

Electricity  on  the  Farm .  Septem^r 

American  Home  . October 

McCall’s  . October 

Electricity  on  the  Farm  . October 

Saturday  Evening  Post . October  9 

Successful  Farming . November 

House  Beautiful  . November 

House  Beautiful’s  Guide  for  the  Bride . November 

Electricity  on  the  Farm . November 

Better  Homes  and  Gardens . December 

American  Home . December 

Collier’s . December  11 

McCall’s . December 

Saturday  Evening  Post . December  11 

TOTAL  ADVERTISING  MESSAGES  33,216,000 


"••"to  ia  Nati«na| 


GENERAL  m  ELECTRIC 


Electrical  West- 


Tandem  Rheostat  Assembly  (908) 

Ohmite  Mfg.  Co.  offers  a  tandem  unit  con. 
sisting  of  eight  1,000-watt,  12  in.  diameter 
rheostats  mounted  in  a  steel  frame  and  con¬ 
trolled  by  a  single  hand  wheel.  According 
to  the  manufacturer,  other  tandem  assem¬ 
blies  can  be  made  up  of  two,  three  or  more 
rheostats  ranging  in  power  rating  from  25  to 
1,000  watts  and  in  diameter  from  1-9/16  to 
12  in. 


Marine  F  Fixture  (909) 

A  fluorescent  lighting  fixture  has  been 
designed  by  Curtis  Lighting,  Inc.  for  marine 
use  or  for  industrial  plants  where  resistance 
to  shock,  vibration  and  oscillation  must  be 
taken  into  consideration.  This  unit  takes 
two  15-watt  fluorescent  lamps.  The  tulamp 
ballast,  lampholders,  starter  sockets  and  spe¬ 
cial  terminal  block  can  be  removed  from 
the  housing  as  a  complete  unit,  without  dis¬ 
mounting  the  fixture  from  the  ceiling  oi 
from  the  mounting  brackets,  it  is  stated.  A 
Louverplas  shield  gives  diffused  illumina¬ 
tion  with  lamp  concealment. 


A  few  of  the  many  G-E  fittings  available 


Portable  Lighting  Unit  (910) 

A  fluorescent  unit  designed  to  provide 
“extra”  light  for  close  and  critical  seeing 
tasks  has  been  announced  by  the  Mitchell 
Mfg.  Co.  A  portable  unit,  the  light  can 
be  hung  up  and  plugged  in  where  needed, 
the  manufacturer  states.  A  six  foot  cord 
and  plug  are  provided.  This  unit  uses  two 
20-watt  fluorescent  lamps;  operates  on  110- 
125  volts,  60  cycles  a-c;  is  4%  in.  high,  24 
in.  long,  9%  in.  wide. 


ELECTRICAL  FITTINGS 

Foi  Woilime  Wiling 


Aircraft  Motors  (911) 

U.  S.  Electrical  Motors,  Inc.  has  devel¬ 
oped  a  line  of  high  frequency  a-c  electric 
motors  for  aircraft  use.  These  motors  oper¬ 
ate  on  three-phase  a-c  400  cycles  and  range 
from  Vs  to  15  hp.  Synchronous  speeds  of 


All  of  the  electrical  fittings  needed  on  wartime  wiring  jobs  can  be 
found  in  the  high  quality  General  Electric  line.*  There  are  over 
450  different  items  available — all  of  them  particularly  suited  for 
today’s  needs. 

For  instance,  there  are  fittings  for  BraidX,  the  non-metallic 
sheathed  cable  being  used  in  factories  and  in  war  housing;  there 
are  connectors  for  factory  bus  drop  cable;  there  are  fittings  for  use 
with  service  entrance  cable ;  and  there  are  fittings  for  basket  weave 
shielded  cables  and  other  cables.  There  are  fittings  for  all  raceways 
such  as  rigid  conduit,  thin-wall  conduit,  etc. 

For  further  information,  see  the  nearest  G-E  Merchandise  Dis¬ 
tributor  or  write  to  Section  C931-18,  Appliance  and  Merchandise 
Department,  General  Electric  Co.,  Bridgeport,  Conn. 


*In  keeping  with  WPB  cadmium  limitations, 
G-E  fittings  have  bonderized  non-metallic  finish 


6.000  to  8,000  and  12,000  rpm.  can  be  pro¬ 
vided  and  lower  speeds  are  available  by 
means  of  integral  type  gear  reducen.,  the 
manufacturer  states.  Supplied  with  various 
types  of  flanges  for  mounting  on  pumps- 
blowers,  actuators  and  other  equipm-  nt. 


50UB^  D 

SAFETY  CONTROL  FOR  A  C  ARC  WELDERS 


Protects  operators  by  automatically  disconnecting 
welding  transformer  when  arc  is  broken  .... 


"LTIGH  open  circuit  voltages  of  A.  C.  arc 
*  welders  (transformer  type)  create  a  def¬ 
inite  hazard  to  operators.  Physical  contact 
from  electrode  to  grounded  metal  surfaces 
(when  not  welding)  is  sometimes  serious. 

Square  D's  new  class  8992  safety  panels 
eliminate  this  hazard  by  automatically  discon¬ 
necting  the  welder  transformer  after  the  arc 
is  broken.  The  transformer  is  automatically 
reconnected  the  instant  the  operator  touches 
the  electrode  to  the  work.  Thus,  the  arc  is 
struck  with  no  delay.  There  is  no  loss  in 
operating  speed  or  efficiency. 


There  is  an  economy  angle,  too.  When 
Square  D  safety  panels  are  used,  the  welding 
transformer  primary  circuit  is  connected  to 
the  power  line  only  while  the  arc  is  held. 
Substantial  saving  in  power  is  effected  when 
a  number  of  welders  are  used  on  a  single 
power  system  and  the  power  factor  is  im¬ 
proved. 

These  new  safety  panels  can  be  used  with 
any  make  or  model  of  A.  C.  transformer  type 
arc  welder.  External  connections  are  simple 
and  internal  connections  of  the  welder  need 
not  be  disturbed. 


ELECTRICAL  EQUIPMENT  •  KOLLSMAN  AIRCRAFT  INSTRUMENTS 


5QUHRE  n  CDMPHNY 


LOS  ANGELES 


DETROIT 


MILWAUKEE 


UNACAL 
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CARBON?  irs  NO  PROBLEM  NOW 


TAKE  THIS  TIP!  When  you  buy  petroleum 
products  buy  enough  to  last.  It  will  protect 
you  against  transportation  tie-ups  and  will 
insure  you  of  an  adequate  supply  of  the  prod¬ 
ucts  you  need. 


UNION  OIL  COMPANY 


OIL  IS  AMMUNITION-USE  IT  WISELY! 


1*  It’s  a  fact  that  practically  all  carbon 
deposits  are  caused  by  motor  oil.  And 
it’s  carbon  that  makes  motors  knock, 
waste  gas,  and  grow  old  before  their 
time.  So,  when  you  put  two  and  two 
together,  the  wise  thing  to  do  is  buy 
a  lubricant  that  forms  a  minimum  of 
carbon.  Right? 


2*  Well,  that’s  precisely  why  so  many 
truck  owners  are  switching  to  Unacal 
Truck-Bus  Motor  Oil.  This  lubricant 
forms  less  carbon  than  most  other  oils 
for  one  simple  reason—//  contains  a  min¬ 
imum  of  the  elements  that  cause  carbon!  It’s 
Propane-Solvent  refined,  a  100%  pure 
paraffin-base  oil! 


3*  There  are  other  reasons,  also,  for 
Unacal  Truck-Bus  Motor  Oil’s  popular¬ 
ity  today.  It’s  a  W/zwcfc/ lubricant.  It  does 
all  the  jobs  you  want  it  to  do— and  does 
them  right!  It  is  unusually  stable,  stands 
up  under  a  heavy  pounding.  It  has  a  low 
wear  factor,  keeps  motor  wear  down. 


So  while  you’re  thinking  about  it, 
call  your  Union  Oil  Resident  Manager 
for  a  supply  of  Unacal  Truck-Bus  Motor 
Oil.  He  will  see  that  you  get  prompt 
delivery  and  friendly,  courteous  service. 


0^ 
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Keeps  a  firm  grip  on  popularity 


because  of  its 


on  the  conductors! 


electrical  connectors 


M.  No.  20.09< 


Write  for  this  new  illustrated  Bumdy  i 
HYLINE  catalog,  illustrating  the  com-  ; 
plete  line  of  Bumdy  indent  type  connec¬ 
tors  .  .  .  including  terminals,  end-to-end, 
end  separable  connectors  in  all  types  and  | 
for  all  wire  sizes  from  No.  29  up.  i 


Its  broad  range  of  usefulness  alone,  would  put  the  SERVIT 
first  in  popularity.  But  it  keeps  its  firm  grip  on  that  position 
because  of  its  firmer  grip  on  the  conductors . . .  providing  over 
50%  greater  contact  pressure  between  them. 

This  extra  contact  pressure  results  from  the  use  of  special 
high-strength  alloys  which  enable  the  SERVIT  to  develop  and 
maintain  these  high  pressures  indefinitely.  Thus  the  SERVIT 
can  be  used  over  and  over  again. 

SERVITS  are  available  for  conductors  from  No.  10  wire  to 
1000  mcm  cable... with  each  SERVIT  size  accommodating  a 
wide  range  of  conductor  sizes.  Write  for  illustrated  literature. 


Wid 


_  .  INSULATOR  CO. 

IRVINGTON,  N.  J.,  U.  S.  A. 

PLANTS  AT:  IRVINGTON,  N.  J.  &  H  A  M  I  L  TO  N,  O  N  T.,  C  A  N. 

Representatives  in  20  Principal  Cities 

West  Coast  Representatives;  C.  D.  La  Moree,  1325  San  Julian  St..  Los  Angeles,  and  1889  Mission  St.. 
San  Francisco.  Calif.;  Richardson  Electric  Supply  Co..  186  Jackson  St..  Seattle.  Wash. 


cMm- 


«*%* 


MMAKE  OIL-TIGHT  STOP  JOINTS 
7(0  ►SEAL  SPLICES  AGAINST  MOISTURE 
►  MAKE  OIL-TIGHT  TERMINALS 


The  use  of  Harvel  Oil  Stop  as  a  binder  between 
layers  of  insulating  tape  has  solved,  for  many 
utilities,  the  problem  of  making  cable  splices 
oil ‘tight  and  moisture-proof.  This  method 
effectively  seals  splices,  stop  joints  and  termi- 
nals—keeps  oil  in  and  water  out— prevents  insu¬ 
lation  failure  and  loss  of  power.  Cable  splices 
and  stop  joints  made  with  Harvel  Oil  Stop 
show  no  signs  of  failure  after  6  years  of  service. 
Cable  terminals  treated  with  Oil  Stop  9  years 
ago  are  still  operating  successfully.  In  many 
cases,  use  of  Harvel  Oil  Stop  eliminates  the 
need  for  a  barrier-type  stop  joint— in  others,  it 
saves  the  cost  of  a  pothead. 

CHECK  THESE  FEATURES 
AGAINST  YOUR  REQUIREMENTS 

Oil  Stop  is  a  phenol-formaldehyde  resin  which, 
applied  as  a  liquid,  polymerizes  quickly  into  a 
firm,  enduring,  infusible  insulation  at  ordinary 


room  temperatures.  It  will  adhere  satisfactorily 
to  rubber,  oil-impregnated  paper,  fibre,  Bake- 
lite  and  copper. 

Oil  Stop  is  non-inflammable,  will  not  melt 
or  soften  after  setting,  and  is  not  affected  by 
acid  and  alkali  solutions.  Its  electrical  proper¬ 
ties  of  dielectric  strength,  dielectric  constant 
and  power  factor  are  extremely  favorable. 

Oil  Stop,  in  addition  to  being  oil-proof,  mois¬ 
ture  and  weather  proof,  is  non-corrosive.  It  has 
found  a  wide  variety  of  applications  under¬ 
ground  and  in  the  electrical  industry  generally 
for  cable  splicing,  making  oil-tight  terminals, 
and  stop  joints. 

Send  for  new  Harvel  Oil  Stop  Manual  con¬ 
taining  step-by-step  application  details,  test 
data,  and  interesting  users’  "experience  re¬ 
ports”.  It  is  generously  illustrated  and  full  of 
practical  suggestions  on  the  many  uses  of  Oil 
Stop.  Write  for  your  copy  today. 


SUW-KNOX  CUctroforgeJ  eXATING 

lAFE:  twisted  bar  does  the  trick  STRONG:  one  piece  electroforged  CLEAN:  no  sharp  angles  to  clog 

EASY  TO  PAINT  •  OPEN  FOR  LIGHT  AND  AIR 


itey.epy6u;r4grd.tingl 


TABLE  OF  SAFE  LOADS  BLAW-KNOX  ELECTROFORGED  GRATING 


Span, 

ft-in. 


C — Safe  concentrated  load  in  pounds 
per  foot  of  width 

U — Safe  uniform  load  in  pounds  per 
foot  of  width 

D — Deflection  in  inches 


WHAT  TO  SPECIFY  WHEN  ORDERING 
BLAW-KNOX  ELECTROFORGED  GRATING 

T'  Size  of  bars  and  type* 

^  Painted  or  galvanized. 

^  Dimensions  of  area  to  be  covered. 

^  Direction  bearing  bars  are  to  run. 

Is  clearance  to  be  allowed. 


ILAW-KNOX  ELECTROFORGED 
STAIR  TREADS 

{These  treads  are  desisned  For  the  development  oF 
‘unusual  strensth  asainst  impact.  Standard  sizes  and 
^speciRcations  Follow: 


Diamond 


Abrasive 


Width 


Length 


Diamond 


Abrasive 


Suggested 


Width 


Width 


Length 


Max.  Length 


BLAW-KNOX  DIVISION 

OF  BLAW-KNOX  CO. 

2072  FARMERS  BANK  BUILDING  PinSBURGH,  PA. 


LENGTH  TO  SUIT  REQUIREMENTS. 


30 


PERFECT 

performance 

-Dorl'*  J** 

-pprovd  by  Underwriter,- 
Fn«-  '  Canadian 

l;r.“Ts’2!Lvi'4't^ 

hSed  by  y,,'" 

. - 

Certified  to  Fleur-O-Lier 
Standard, 

LLOYD 

PRODUCTS  CO. 

Dept.  EW.9 
Providence,  R.  |. 


doctor  sizes,  one  tee,  for  example,  taking 
any  cable  from  1  /O  to  300  mcm.  on  either  | 
run  or  tap.  { 

Included  in  regular  stock  are  straight  con¬ 
nectors  and  reducers  with  two,  four  or  more  i;i 
bolts;  tees  with  one  or  two  bolts  on  run  f 
and  tap;  terminals  with  any  number  of 
bolts,  straight  or  angle  flanges,  variously  ; 
drilled.  Each  is  made  for  a  complete  range  ‘ 
of  cable  sizes  up  to  2,000,000  cm. 


Cable  Clamps  (913) 

New  cable  clamps  for  exposed  industrial 
wiring  have  been  designed  by  the  Apple- 
ton  Electric  Co.  for  use  where  it  is  neces¬ 
sary  to  run  cable  instead  of  conduit  for 
machinery  installation.  The  line  includes 
a  quarter-bend  and  a  mooring  clamp. 


Uicopress 


The  Modern  Splice  for 
Distribution  Lines 

Strong,  tight,  neat,  durable  splices  that 
have  a  lasting  high  conductivity  are  assured 
with  Nicopress. 

Any  lineman  can  make  them  in  minimum 
time  without  danger  of  damaging  the  con¬ 
ductors.  As  Nicopress  power  sleeves  are 
bevelled  at  both  ends  they  pull  easily  over 
crossarms  without  snagging. 

Made  in  a  wide  range  of  sizes  for  copper, 
copperweld  or  steel  conductors,  solid  or 
stranded. 

ORDER  NICOPRESS  FROM  YOUR  JOBBER. 


THE  NATIONAL  TELEPHONE  SUPPLY  CO. 

5100  Superior  Avenue,  Cleveland,  Ohio 
Manufacturer  of  Spocialtlet  for  Power  and  Communication  lines 
Western  Representative  —  J.  E.  Winchester,  1101  So.  4th  Street,  Alhambra,  California 
Canadian  Mnnufacturer  —  N.  Slater  Company,  Ltd.,  Hamilton,  Ontario 
Export  Distributor  —  International  Standard  Electric  Corporation,  New  York,  New  York 


Fluorescent  Fixture  (“1^1 

A  new  “flat  top”  Liberty  model  fluores¬ 
cent  lighting  unit  is  being  manufactured  by 
the  Tru-Ad  Co.  These  fixtures  are  available 
for  two,  three  or  four  40-watt  lamp  units 
and  two  100-watt  units.  Non-metallie,  Ma¬ 
sonite  reflectors  are  said  to  conform  to  de¬ 
sign  and  specifications  of  U.  S.  Bureau  of 


Standards  and  to  produce  a  reflection  value 
of  more  than  83%.  Inside  finish  is  white, 
outside  grey  baked  enamel.  These  units 
are  ETL  certified  and  have  been  approved 
by  Underwriters’  Laboratories,  the  announce¬ 


ment  states. 


A  Wartime  Suggestion 

when  new  breakers  can’t  be  bought , 


with  Westinghouse  '^^De-ion  Grids 


As  system  loads  grow  greater,  breaker  interrupt¬ 
ing  capacities  must  also  be  increased. 

Where  new  breakers  can’t  be  obtained  to  meet 
such  needs,  a  time  and  cost-saving  solution  in  some 
cases,  is  to  rebuild  existing  Westinghouse  oil 
breakers  to  include  modem  “De-ion  Grids”. 

For  example,  one  Southern  utility  recently  found 
it  necessary  to  improve  the  performance  of  some 
of  their  indoor  breakers  to  take  care  of  war- 
expanded  loads.  New  breakers  were  imobtainable. 
So  they  modernized  the  breakers  with  “De-ion 
Grids”  .  .  .  gave  them  a  new  lease  on  life.  Their 
capacities  were  increased  as  a  result  of  increased 
efficiency  .  .  .  critical  materials  were  saved. 

In  addition,  system  stability  was  improved  .  .  . 
faster  arc  extinction  greatly  reduced  the  need  for 
breaker  inspection  and  maintenance. 


ouse 


OFFICES  EVERYWHERE 


/ 


t 
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On  Feeder  runs,  BullDog’s  Ventilated  Type  LO-X  Duct 
puts  more  power  through  to  branch  circuits  with  less 
voltage  drop.  The  screened  casing  not  only  improves 
appearance  but  prevents  excessive  heat — cuts  weight 
conserves  a  maximum  of  critical  materials. 

At  the  same  time.  Ventilated  LO-X  shares  all  the 
basic  advantages  of  BullDog  BUStribution  Duct  design. 
It  is  quickly  and  easily  installed — has  full  asset  value 
— is  100%  salvable. 

LO-X  Ventilated  Bus  Duct  for  Main  Feeders  is  avail¬ 
able  in  the  new  WPB  ratings  of  800A,  lOOOA,  1350A, 
1600A  and  2000A.  Single-phase,  3*phase,  and  3-phase 
4-wire;  600  Volts  or  less. 


Yet  It  Saves  Much  Steel  and  Copper 


In  Conformity  with  WPB  Limitation  Order  L-273 


Wiring  between  plugs 
and  machines  is  made  in 
short  runs  of  rigid  or  flex¬ 
ible  conduit. 


BULLDOG  PRODUCTS  ARE  SOLD  AND  DISTRIBUTED  BY  THE  FOLLOWING  PACIFIC  COAST  REPRESENTA  IVES; 


Coast  Electric  &  Manufacturing  Co. 

1720  N.E.  Sixth  Avenue 
Portland,  Oregon,  Tel.  Garfield  2844 


Safety  Switchboard  &  Manufacturing  Co. 

1445  Stevenson  St. 

San  Francisco,  Calif.,  Tel.  Hemlock  2470 


Mullenbach  Electrical  Manufacturing  Co. 
2300  East  27th  Street 
Los  Angeles,  Calif.,  Tel.  Jefferson  2224 


PLUG-IN  TYPE  FOR  BRANCH  CIRCUITS 


(Right)  End  view  of  a 
branch  circuit  plug  mount¬ 
ed  on  a  bus  duct  section. 
Note  how  the  copper  "con¬ 
tact  fingers”  of  the  plug, 
inserted  through  a  plug-in 
opening  in  the  duct  casing, 
clamp  over  the  busbars  in 
the  duct. 


Flexible  Light  and  Power 

(Above)  This  shows  a  Branch  Circuit  run  of  BUStribu¬ 
tion  DUCT  with  circuit  protective  devices  plugged  in 
at  points  most  convenient  to  the  machines  they  energize 
and  protect.  Each  10-ft.  section  of  plug-in  duct  has  10 
outlets  for  the  insertion  of  these  plugs,  which  can  be 
readily  moved  with  the  machines  and  instantly  plugged 
in  at  any  other  desired  location. 

Capacities  available  under  new  WPB  standards  are 
250A,  400 A  and  600 A  for  branch  runs  of  Plug-in  Duct. 


Plugs  may  be  of  the 
fusible  switch  type  or  auto¬ 
matic  circuit  breaker  type 
and  are  readily  interchange¬ 
able.  Capacities:  30A  to 
600 A;  600  Volts  or  less. 

You  SAVE  when  you  SPEND  on  WAR  BONDS 


BULLDOG 

ELECTRIC  PRODUCTS  CO. 
Detroit,  Michigan 


lillOif  Elictrlc  Praticts  if  Caiiti,  Itl,  Tiriiti,  OiUrli 


MANUFACTURERS  OF  a  corv 
plete  line  of  Vaco-BrM^ 
Safety  Switches, 
boards.  Switchboards,  Cir¬ 
cuit  Master  Circuit  Briaken 
and  BUStribution  SYSTEMS- 

Flilf  Eivlitcring  Olficts  is  All  Priicittl 
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r  ication  into  fluorescent  cathodes.  ♦ 

The  same  painstaking  care  over¬ 
sees  each  step  of  precision  manufac¬ 
ture.  When  a  finished  Sylvania  Fluores¬ 
cent  Lamp  is  ready  for  shipment  to  the 
war  production  front,  it  has  to  answer 
49  quality  questions.  To  pass  this  post¬ 
graduate  course,  it  has  to  be  the  finest  in 
fluorescent. 

But  the  Sylvania  standard  of  quality  is 


ppr 

not  frozen  into  production. 
^  There  are  constant  specifications 
and  processing  changes.  Many  of 
them,  like  the  “Mercury  Bomb”  method 
of  ultra-precise  measurement,  conserve 
metals  and  man  power,  but  all  of  them 
serve  to  step  up  fluorescent  perform¬ 
ance. 

Research  results  are  more  lumens  per 
watt,  longer  life,  a  finer  coating  and 
more  uniform  light  color.  These  are  the 


#  M.l.D.  —  Material  Inspection  De¬ 
partment  —  is  the  first  of  many  watch¬ 
dogs  that  guard  the  quality  of  Sylvania 
Fluorescent  Lamps.  Before  graduation 
from  M.l.D.  all  materials  must  pass 
tough  electrical,  mechanical,  chemical 
and  visual  tests. 


Here  an  M.l.D.  inspector  is  checking 
the  quality  of  hair-fine  tungsten,  with  a 
microscope,  before  it  is  released  for  fab- 


LIGHT  (lumen  output) 


LIFE  (lamp  hours) 


SOI  SYLVANIA  AND  GIVE  YOUR  CUSTOMERS 
FAR  MORE  U6HT  AND  HIE  FOR  THEIR  MONEY 


Compared  with  1939.  a  dollar  invested  today  in 
Sylvania  Fluorescent  Lamps  buys  more  than  four  times 
the  lumen  output  and  approximately  five  times  the 
lamp  life. _ 


(Based  on  decreasing  price  and  increasing  efficiency  and 
durability  of  Sylvania  40-Watt  White  Fluorescent  Lamp) 


good  reasons  why  Sylvania  Fluorescent 
Lamps  can  be  specified,  with  full  con¬ 
fidence,  for  replacements  and  for  new 
installations  authorized  to  promote  vis¬ 
ual  efficiency  in  war  plants. 

SYLVANIA 

ELECTRIC  PRODUCTS  INC. 

Formerly  Hygrade  Sylvania  Corporation 
Salem,  Mass. 

INCANDESCENT  LAMPS,  FLUORESCENT 

LAMPS,  FIXTURES  AND  ACCESSORIES, 

RADIO  TUBES,  CATHODE  RAY  TUBES, 
ELECTRONIC  DEVICE 


I 

I 
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File . • . • but 


NEW  IDEAS  IN  POWER  AND  ELECTRICAL  EQUIPMENT  ARE  TAKING 
AVAILABLE  UNDER  HIGH  PRIORITIES. .. .ALL  BELONG  IN  THE 


IMT  Power  plant  of  the  future  prob¬ 
ably  will  be  built  around  gas  turbines... 
operating  at  efficiencies  equal  to  or  bet¬ 
ter  than  diesels  but  with  the  low  mainte¬ 
nance  and  simple  lubrication  of  steam  tur¬ 
bines.  Building  space  per  unit  output  will 
be  lowest  of  any  prime  mover  and  no  water 
will  be  required. 

Present  signs ;  already  19  Allis- 
Chalmers  gas  turbines  and  compressor  units 
are  employed  in  refining  high-octane  gas¬ 
oline. 

Operating  sequence ;  1)  starting 
motor  slowly  rotates  unit,  building  up  air 
pressure,  2)  fuel  burner  is  ignited  and  hot 
gas  enters  turbine,  3)  turbine  takes  load, 
drives  compressor  and  generator,  starting 
motor  is  disconnected. 


So  now  that  water-cooling  coils 
are  banned  by  WPB — and  electric  furnace 
transformers  must  be 
built  without  them — 
the  "Electro-Cool¬ 
er"  with  an  oil-to- 
water  heat  exchanger 
replaces  them.  Al- 
lis-Chalmers  trans¬ 
former  engineers 
tubing — 


FURNACE  TRANSFORMER 


VALVE  FLANGE 


OtL  flow 


MOTOR 


save 

give  steel  makers  a 
substitute  for  the 
water  -  cooled  fur¬ 
nace  transformer. 

Investigate 
the  widening  appli¬ 
cations  of  the  "Elec¬ 
tro-Cooler" — a  unit 
composed  of  a  heat  exchanger  and  a  "pump- 
in-a-pipe."  Motor  and  pump  are  both  im¬ 
mersed  and  lubricated  by  cooling  oil. 


OIL 

TO  WATER 

HEAT - 

EXCHANGER 


WATER  OUT' 


0*4.  FLOW 


VALVE  FLANGE. 


OIL-TO-WATER  “ELECTRO¬ 
COOLER** 


At  the  precise  moment  that  a-c 
voltage  on  the  anode  equals  the  internal 
resistance  of  the  mercury  vapor  gap— the 
bluish  arc  "train"  leaves  for  the  cathode. 


ALLIS 


OPERATING  DIAGRAM  OF  MODERN  COMBUSTION  TURBINE 

IIMT  Just  moving  oil  faster  in  special 
transformer  radiators  —  cools  it  enough 
so  that  designers  need  less  copper  and 
steel  in  transformer  cores  and  coils. 
Allis-Chalmers  "Electro-Cooler"  does  just 
that — but  what's  more  it's  done  so  simply 
that  it  makes  forced  oil  cooling  practi¬ 
cal.  That's  the  magic  word — PRACTICAL! 


In  the  heart  of  a  mercury  arc  rec¬ 
tifier,  power-carrying  electrons  await 
the  moment  when  a  flash  of  bluish  light¬ 
ning  will  carry  them  from  the  anode  to  the 
cathode.  There's  one  anode  in  each  tank 
of  a  6-tank  Allis-Chalmers  "Excitron"  rec¬ 
tifier.  Every  360th  of  a  second,  in  se¬ 
quence,  bluish  arcs  flash  in  these  tanks. 
What  is  the  wizardry  that  times  these  arcs? 


Excitrons  are  built  to  "fire  when 
ready" — a  procedure  made  possible  by  con¬ 
tinuous  excitation ! 
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don’ t  forget 


SHAPE  FAST  AT  ALLIS-CHALMERS  TODAY.  SOME  ARE  ALREADY 
BACK  OF  EVERY  LONG-RANGE  PLANNER'S  HEAD.  HERE  ARE  A  FEW: 


Six  pilot  arcs  burning  steadily  do  the 
trick — they're  always  ready  to  start  the 
"trains"  on  the  360th  of  the  second.  Here¬ 
in  lies  the  simplicity  and  stability  of 
the  Allis-Chalmers  "Excitron," 

High  priority  wall  surrounds  "Ex¬ 


citron"  today,  prevents  all  but  most  es¬ 
sential  uses. 

But  plan  to  use  it  postwar.  High¬ 
er  efficiency  of  "Excitron"  suggests 
profitable  replacement  of  thousands  of 
motor  generator  sets  and  synchronous 
converters. 

SfW'  Keep  your  eye  on  stronger  trend 
toward  air  blast  circuit  breakers.  Past 
year  has  seen  Allis-Chalmers  air-blast  in¬ 
stallations  more  than  doubled. 

Think  of  air-blast  breakers  in 
terms  of  protection  and  maintenance  sav¬ 
ings.  Arcing  times,  less  than  1/2  cycle 

throughout  operating 
range,  mean  amazing 
contact  life. 

Here's  how 
it  works  in  brief ; 
small  contact  piston 
pulls  back  from  ori¬ 
fice,  high  pressure 
dry  air  rushing  into 
hole.  Arc  rushes 
through,  too  .  .  • 
stretches  out  and 
vanishes — at  split- 
cycle  speed. 

Reliabil¬ 
ity?  Air  brake  sys¬ 
tems  of  heavy  trains 
1,000,000  KVA  AIR  BLAST  Q^e  no  Safer. 


TRIP  COIL  ENERGIZED  - 


154500  KVA  ot  4  3  KV  (3  PHASE) 
-  ARCING  time  -  0  0017  SECONDS 

PA"  PHASER 


voltage -("A"  PHASE) 


CONTACTS  PART- 


CURRENT-(”A‘’  PHASE)- 


OSCILLOGRAM  OF  AIR  BLAST  INTERRUPTION 

Biggest  graphite  "pencils"  in  the 
world  write  the  flaming  story  of  armor  in 
the  electric  arc  furnaces  of  Uncle  Sam. 
Formerly  these  pencil-like  electrodes 
were  misguided  by  erratic  up  and  down  move¬ 
ments — calculated  to  keep  pace  with  the 
melting  charge.  But  at  3000  deg,  F — over¬ 
travel  and  under-travel  just  burned  them 
up  and  caused  inefficient  melting. 

With  a  new  sensitive,  wide-range 
control  generator  called  the  "Regulex" 
exciter  —  Allis-Chalmers  engineers  are 
keeping  furnace  arcs  constant,  enabling 
extra  "heats"  per  day,  conserving  graph¬ 
ite  electrodes.  Steel  men  are  happy  now  I 

Basic  fact  is  that  amplifying 
characteristics  of  "Regulex"  exciter 
parallel  in  many  respects  those  of  the 
electronic  tube — with  the  important  ex¬ 
ception  that  it  has  d-c  machine  life  and 
ruggedness. 

Look  for  other  important  new 
developments  in  electrical  and  power 
equipment  from  Allis-Chalmers.  Maybe 
we  can  help  you  —  maybe  you  can  help  us. 
ALLIS-CHALMERS,  MILWAUKEE,  WIS.  ai6I2 


CHALMERS 


wmm 


x«> 


actual  size 
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100H  UNIVERSAL  MATTHEWS  FUSE  LINKS 

COVERED  BY  PATENTS  1,797.850,  2,067,577  AND  PATENTS  PENDING 


BEST  FOR  CASCADING 

One  user  of  100-H  Links  makes  it  a  practice  before  each  lightning  season 
to  re-fuse  all  important  cutouts.  They  claim  that  this  gets  rid  of  all  over 
stressed  links  and  prevents  a  lot  of  unnecessary  outages  and  more  than 


justifies  Its  cost.  A  good  way  for  you  to  find  out  that  100-H  Matthews 


Fuse  Links  are  better  is  to  re-fuse  some  of  your  more  important  circuits 


now  and  watch  the  results  through  the  next  lightning  season. 


No  solder  used  in  them.  Fusing  elements  are  of  hard  drawn  copper 
They  are  mechanically  stronger. 

Their  accuracy  is  guaranteed  to  be  within  10%  -f  or  — . 

In  addition  to  the  17  sizes  shown  on  the  curves  below  they  are  made 
in  125,  150,  175  and  200  ampere  ratings. 

Photographs  actual  size.  100-H  shown.  50-H  same  excepting  that  it  is 
13  inches  overall  instead  of  26  inches. 


W.  N.  MATTHEWS  CORPORATION,  ST.  LOUIS,  U.  S.  A. 
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And  here  are  charac 


1.  Incombustible  .  .  .  Made  of 
asbestos  and  cement,  Transite 
Ducts  won’t  contribute  to  the 
formation  of  dangerous  smoke, 
gases  or  fumes.  When  burnouts 
occur,  they  give  maximum  pro¬ 
tection  to  adjacent  cables  and 
equipment. 

2.  Immune  to  Electrolysis  .  •  • 

Transite  Ducts  are  entirely  in¬ 
organic,  non-metallic,  cannot  be 
affected  by  electrolysis. 


3.  Smooth  bore . . .  Cable  pulls  and 
replacements  are  easier  •  .  .  dam¬ 
age  to  sheathings  is  minimized. 

4.  Easily  installed  . . .  Their  com¬ 
bination  of  light  weight,  long 
lengths  and  quickly  assembled 
couplings  speeds  up  work. 

For  details  and  specifications, 
write  for  Data  Book  DS-410. 
Johns-Manville  at  Los  Angeles, 
San  Francisco  or  Seattle. 


teristics  that  Transite  Conduit 
and  Transite  Korduct  have  in  common  •  •  • 


Johns-Manville 


TRANSITE  KORDUCT— 


for  installation  in  concrete 


ikA/rsfre  V(/C7s 


TRANSITE  CONDUIT— 

for.,  exposed  work  and  instal¬ 
lation  underground  without  a 
concrete  encasement 
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For  many  years,  Thermador  Fan 
Type  Portable  Electrical  Heaters  have 
been  providing  comfort,  conven¬ 
ience,  and  economy  for  American 
homes  and  plants. 

Now  they  are  essential  in  speeding 
war  production  by  improving  work¬ 
ing  conditions.  Clean,  compact,  anc^ 
safe,  Thermador  double-purpose 
units  furnish  warm  air  in  winter— cir¬ 
culate  cool  air  in  summer.  Flameless, 
fumeless  Thermador  Heaters  are 
available  on  priority  orders  in  porta¬ 
ble  or  built-in  types  for  use  on  115- 
volt  A.C.  service,  1650  watts  capacity, 
or  230-volt  A.  C.  in  capacities  up  to 
5000  watts. 

Thtrmador  also  manufactures  built-in  Electric 
Heaters,  Electric  Ranges, 


BULLEime 

data  books,  etc, _ 

Cable  Data  Book  (915) 

The  Okonite  Co.  has  issued  a  data  book  on 
its  varnished  cambric  cables.  Containing  36 
pages  and  a  four-page  supplement,  the  book¬ 
let  was  designed  to  aid  in  planning,  installing 
and  maintaining  electrical  circuits. 

Contents  include  specification  data,  tests, 
selector  chart,  essential  purchase  data,  pro¬ 
tective  coverings,  conductor  designs,  construc¬ 
tion  data,  current  carrying  capacities,  conver¬ 
sion  factors,  voltage  drop  tables,  conduit 
capacities,  splicing  instructions,  terminating 
without  potheads  and  other  information. 

The  supplement  is  devoted  to  considera¬ 
tions  for  increased  current  loadings  under 
wartime  conditions  and  includes  a  table  for 
finding  reactance. 


I  Electronics  at  Work  (916) 

I 

Westinghouse  Electric  &  Mfg.  Co.  has 
issued  a  36-page  booklet,  "The  ABC  of 
Electronics  at  Work,"  describing  the  funda- 
I  mental  principles  of  the  six  basic  ways  in 
which  electronic  tubes  function.  Schematic 
drawings  of  the  tube  construction  and  dia¬ 
grams  showing  typical  circuits  for  the  va¬ 
rious  functions  are  used  to  show  how  elec¬ 
tronic  tubes  rectify,  amplify,  generate,  con¬ 
trol,  transform  light  into  current  and  current 
!  into  light. 


Maintenance  Handbook  (917) 

An  88-page  maintenance  handbook  has 
been  prepared  by  Ideal  Commutator  Dresser 
Co.  Designed  to  help  keep  motors  and  gen¬ 
erators  operating  continuously  at  peak  effi¬ 
ciency  without  dismantling,  the  handbook 
covers  motor  maintenance  equipment,  indus¬ 
trial  electrical  equipment,  variable  speed 
transmissions,  machine  tool  accessories,  wiring 
devices  and  tools. 


i  Electric  Instruments  (918) 

j  A  publication  discussing  briefly  character- 
I  istics  of  electric  instruments,  what  makes  them 
I  operate,  and  individual  limitations  of  the  va- 
j  rious  types  has  been  issued  by  General  Elec¬ 


tric  Co.  Titled  "Electric  Instruments,  Prln.  | 
ciples  of  Operation,"  the  booklet  contains  19  g 
pages,  8  by  lO^/j.  Illustrated.  | 

Testing  Facilities  (919]  | 


r 


Delta-Star  Electric  Co.  is  distributing  a  new  || 
publication,  outlining  its  mechanical  and  elec- 
trical  testing  facilities.  Described  are  million-  ^ 
volt  surge  generator  testing  equipment,  oscil-  ^ 
lograph,  optical  comparators,  Rockwell  hard-  ^ 
ness  tester,  radio  noise  testing  with  diagrams,  |l 
mechanical  testing  equipment  and  heat  runs.  M 

Insulating  Varnish  (920)  I 

A  six-page  folder  covering  its  Synthite  PG-I  g 
clear  baking  varnish  has  been  issued  by  the 
John  C.  Dolph  Co.  Information  on  baking 
and  vacuum  impregnation  of  electrical  units  p 
with  insulating  varnish  Is  given. 

Lubricating  (92 1 1  | 

The  Farval  Corp.  has  published  an  eight-  | 
page  bulletin  describing  the  Multival  lubri-  I 
eating  system — a  method  of  delivering  lubri-  S 
cant  under  high  pressure  from  a  single  grease-  I 
gun  connection  to  a  group  of  bearings  In  if 
exact  measured  amounts.  ^ 

Reconditioned  Machinery  (922)  I 

A  catalogue  of  its  reconditioned  machinery  | 
has  been  issued  by  Morse  Bros.  Machinery  Co.  I 

I 


Electronics  Primer  (923)  m 

Of  Interest  to  Industrial  engineers  Is  a  24-  ^ 
page  non-technical  bulletin,  "How  Electronic  ^ 
Tubes  Work,"  released  by  General  Electric  ( 
Co.  Presented  in  primer  form  with  117  illus-  | 
trations,  this  booklet  describes  the  eight  basic 
types  of  industrial  electronic  tubes  and  their 
uses. 


Electrical  Connectors  (924|  j 

Cannon  Electric  Co.  has  prepared  a  book-  | 
let  on  Its  Type  DP  rack  and  panel  electrical  1 
connectors.  f 

I 

Enclosed  Switches  (925) ;  I 

I I 

Frank  Adam  Electric  Co.  has  prepared  Bui-  | 
letin  No.  70  on  enclosed  switches,  replacing  |  | 
Bulletin  No.  59.  |  t, 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  California  ly 


Please  send  me  Information  about  following  CIRCLED  Items: 


900 

910 

920 


901 

902 

903 

904 

905 

906 

907 

908 

909  1  i 

91 1 

912 

913 

914 

915 

916 

917 

918 

919  1  i 

921 

922 

923 

924 

925 

Name . .  Company’' 


.Tltle’^ 


Address. 


*  Please  include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacturers 
to  furnish  literature  unless  you  do. 
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ALWAYS 

READY  FOR  USE 


WE  NEW  ^MEGGER"* 

IHSVIATIOH  TESTER . . . 


a  worthy  addition  to  the  famous  “MEGGER”  famiiy! 


MAdETNU.S.A. 

•  HAND-CRANKED 
GENERATOR 

•  direct- READING 
OHMMETEP 


RELIABLE 


*Trade  Mark  Reg.  U.  S. 
Pat.  Ofif. 


With  our  Philadelphia  factory  now  in  full 
production,  your  needs  for  “Megger” 
Insulation  Testers  can  soon  be  met. 

Our  new  U.  S.  models  are  of  the  same 
general  design  and  are  similar  in  every 
way  to  our  well-known  “Meg”  and 
“Super-Meg”  Insulation  Testers,  except 
that  they  are  housed  in  plastic  molded 
cases  instead  of  aluminum.  All  internal 
parts  are  made  to  the  same  proven  design 
and  specifications  as  the  “Meg”  instru¬ 
ments, — without  compromise  or  substitu¬ 
tion  of  materials.  The  cases  are  of  high 
impact  strength  plastic,— one  of  the  strong¬ 
est,  toughest  molding  materials  available. 


The  entire  instrument  is  built  in  our 
own  plant  by  men  and  women  who  know 
how  to  make  fine  instruments.  Our  pro¬ 
duction  is  independent  of  the  products  of 
other  instrument  manufacturers. 

We  are  fully  confident  that  you  will  find 
these  new  Insulation  Testers  worthy 
members  of  the  famous  “Megger”  family, 
and  we  invite  your  orders  for  them.  At 
present  we  are  offering  ranges  up  to  100 
and  1000  megohms  with  500-volt  genera¬ 
tors.  We  continue  to  supply  various  other 
types  and  ratings  of  “Megger”  instruments 
as  formerly.  Write  for  new  descriptive 
Bulletin  1735-T. 


JAMES  G.  BIDDLE  CO.  •  1211-13  ARCH  STREET  •  PHILADELPHIA  7,  PENHA. 
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Every  time  Electra  hears  the 
statement.  ‘“It's  the  war,  you 
know,”  made  as  an  excuse  for 
some  laxity  in  courtesy  or  service,  she 
flies  off  the  handle.  It's  an  alibi,  she 
claims,  for  lack  of  discipline  or  train¬ 
ing  or  for  just  sheer  laziness. 

Mavhe  it  is  sometimes,  but  it  wasn  t 
in  the  case  of  one  of  the  better  south¬ 
ern  California  hotels  \Nhere  one  of 
Electra’s  friends  was  visiting.  Occa¬ 
sion  was  one  of  those  “war  confer¬ 
ences”  which  is  the  name  given  to  the 
garden  variety  prewar  convention, 
most  of  which  should  be  ruled  out  for 
the  duration. 

Anyway  night  festivities  were  in  full 
swing  at  this  conference  with  several 
of  the  meeting  rooms  occupied.  Then 
the  lights  went  out.  Branch  circuit 
fuses  had  blown  for  one  whole  section 
of  the  hotel.  And  no  one  could  replace 
them.  The  manager  was  new.  So  was 
the  engineer.  And  the  electrician.  Not 
one  of  them  knew  the  location  of  the 
branch  circuit  panel  boards.  Nor  could 
anyone  find  a  circuit  diagram. 

Then  someone  remembered  that  the 
former  electrician  was  working  in  a 
huge  war  plant  over  in  Nevada.  So  a 
telegram  was  sent  to  him.  The  next 
morning  word  came  back  that  the  par¬ 
ticular  panel  board  in  trouble  was  lo¬ 
cated  back  of  the  telephone  switch¬ 
board.  So  the  fuses  were  replaced  and 
the  lights  came  back  on  again. 

“It’s  the  war,  you  know.” 

WHEN  it  comes  to  accidents,  a 
little  knowledge  is  a  lot  more 
dangerous  than  no  knowledge  at  all. 
Es|)ecially  is  that  true  about  electrical 
equipment.  Recently  a  part  of  the 
California  State  Guard  engaged  in 
some  maneuvers.  Site  was  an  old  Army 
barracks  in  the  desert,  unused  for  some 
months.  Electric  service  had  been  dis¬ 
continued  and  the  drops  removed. 
However,  the  transformer  which  for¬ 
merly  fed  the  barracks  remained  in 


place,  although  it 
had  been  discon¬ 
nected  on  both  the 
primary  and  second¬ 
ary  side. 

Some  of  the  boys 
had  a  radio  and 
wondered  why  they 
couldn’t  get  “elec¬ 
tricity  to  play  it.”  A 
sergeant  volunteered 
to  hook  up  the  set. 
He  secured  two  coils 
of  w'ire  and  climbed 
the  pole.  Then  he 
carefully  skinned 
the  ends  of  each  coil 
and  tapped  them  to 
two  phases  of  the 
2.300 -volt  circuit. 
Apparently  he  thought  this  w'as  a  sec¬ 
ondary  lighting  circuit.  He  climbed 
down  the  pole  and  began  uncoiling  the 
wire.  Then  lightning  struck.  In  the 
parlance  of  the  line  gang,  he  was 
knocked  kicking.  So  was  one  of  his 
buddies  who  tried  to  help  him. 

Finally  some  of  the  group  took 
sticks  and  pried  the  sergeant  loose 
from  the  Avire.  He  was  Iving  on  the 
ground,  apparently  dead.  No  one  had 
ever  heard  of  the  prone  pressure 
method  of  resuscitation.  So  he  lay 
there  until  an  ambulance  came  and 
carried  him  away  to  the  hospital.  Ap¬ 
parently  the  shaking  up  in  the  ambu¬ 
lance  revived  him.  for  he  regained 
consciousness  shortly  after  arriving  at 
the  hospital.  Reputedly,  he  Avas  heard 
to  murmur  that  he  “Avas  a  tough  guy 
and  could  take  it.” 

Salesmen  Avill  have  jobs  again, 
despite  Avbat  some  of  them  think. 
When  they  do,  perhaps  they  Avill  bene¬ 
fit  from  a  salesman’s  creed  Avhich 
Electra  clipped  out  of  one  of  the  maga¬ 
zines  that  come  to  the  house.  It  Avas 
written  by  a  branch  manager  of 
Seattle’s  Crescent  Manufacturing  Co. 
( they  make  a  man’s  favorite  coarse- 
ground  black  pepper,  along  Avith  a  lot 
of  other  condiments).  Here  it  is: 

“This  is  my  conviction:  I  am  or¬ 
dained  to  represent  a  product  in  Avhich 
I  haA'e  implicit  faith.  My  obligation  is 
to  extend  by  precept  and  example  the 
dignity  and  integrity  of  my  principal 
and  the  articles  it  sponsors.  I  pledge 
to  conduct  myself  at  all  times  in  a 
manner  that  Avill  never  cast  aspersions 
on  the  good  name  of  my  superiors  or 
associates. 

“I  consider  that  I  am  the  color 
guard  assigned  to  carry  the  banner  of 
‘my  house’;  to  keep  it  unsullied.  I  Avill 
hold  it  high  so  that  all  may  see  to 
honor  that  for  which  it  stands. 

“I  assume  the  duties  of  an  evangelist. 
1  will  never  stoop  to  any  practice  in 


dealings  which  I  do  not  believe  is  a 
benefit  to  both  seller  and  buyer.  Mv 
demonstrations  shall  eternally  design 
for  future  goodAvill  rather  than  per¬ 
sonal  advantage.  I  refuse  to  negoliate 
a  sale  until  I  am  sure  the  transaction 
Avill  be  of  mutual  advantage  to  all  con¬ 
cerned.  I  Avill  build  my  works  on  a 
foundation  of  character  with  contacts 
to  endure  in  the  years  beyond  mv  ac¬ 
tivity  so  that  my  company  and  the 
product  and  the  customer  will  feel 
grateful  for  my  service. 

“If  ever  my  faith  wavers  in  ability 
to  religiously  folloAv  these  principles 
set  forth,  I  Avill  quit  my  job.” 

Electra  commends  this  to  future 
utility  lighting  equipment  salesmen, 
with  special  recommendation  to  elec¬ 
tric  appliance  salesmen  in  general ;  a  ac- 
uum  cleaner  salesmen  in  particular. 

WAS  my  face  red  the  other  night 
Avhen  Electra  publicly  pinned 
my  ears  back  for  a  juicy  morsel  of  in- 
dustrv  gossip  I  had  taken  home  a  fcAv 
days  before.  It  Avas  one  of  the  “hush- 
hush”  stories  about  postAvar  deA^lop- 
ments.  And  it  came  fresh  out  of  the 
East.  X-Company  Avas  going  to  manu¬ 
facture  a  revolutionary  cooking  ap¬ 
pliance.  I  sing  ultra  short  Avaves  such 
as  are  employed  in  some  of  the  A\ar 
industry  heating  applications,  the  new 
device  Avould  cook  bv  electronics.  It 
Avould  bake  a  potato  before  you  could 
say  “Jack  Robinson.”  And  it  Avould 
broil  steaks  in  less  time  than  it  would 
take  a  fast  eater  to  inhale  his  soup. 
But  it  Avas  all  still  very  se^'ret. 

AnyAvay.  it  made  a  sAvell  story  as  I 
told  it  to  Electra. 

So  imagine  my  embarrassment  a  fcAV 
nights  later,  Avhen  I  started  to  tell  the 
story  to  some  guests,  and  Electra  in¬ 
terrupted  me. 

“Don’t  you  ever  read  the  ads?”  she 
asked. 

“Why  certainly,”  I  ansAvered  just  a 
little  petulantly.” 

“Well,  I  guess  you  didn’t  go  over 
the  current  issue  of  the  S.E.P.  very 
carefully,”  she  said,  Avalking  over  to  a 
table  Avhere  that  magazine  lay  along 
Avith  several  others.  Turning  to  a  one 
column  advertisement  by  one  of  the 
large  manufacturers  she  read  almost 
A^erbatim  some  of  the  things  I  had 
been  repeating.  The  message  told  the 
public  that  this  Avas  one  of  the  deAel- 
opments  Avhich  might  be  expected. 


WHILE  on  the  subject  of  postA\ar 
kitchens.  I  can  report  that  Electra 
had  a  pat  ansAver  to  every  technical 
and  engineering  objection  I  could 
raise  about  the  Libbey-OAvens  kitchen- 
of-the-future  pictured  in  a  recent  issue 
of  Life  magazine.  It  was.  “I  don’t  care, 
I  Avant  one  like  it  after  the  Avar.” 
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"HOURS  OF  OPERATION”  alone  does  not  determine  the  qual¬ 
ity  of  a  turbine  oil.  More  important  are  the  characteristics  of  the 
oil  during  a  given  period.  Did  the  oil  need  purification?  Was 
make-up  oil  kept  to  the  minimum?  Did  the  system  and  the  oil 
show  rust?  These  are  the  sort  of  things  that  determine  whether 
your  turbine  is  operating  economically,  trouble-free. 

One  of  the  many  outstanding  performance  records  of  Shell 
Turbo  Oil  is  indicated  in  the  analyses  shown  at  the  right.  Note 
how  little  change  took  place  even  after  24,483  hours  of  contin¬ 
uous  operation.  Here  is  definite  proof  that  Shell  Turbo  Oil  has 
superior  oxidation  stability.  It  also  prevents  rust.  Can  the  turbine 
oil  you  now  use  match  this?  Draw  off  a  sample  and  see. 

For  details  on  this  and  other  outstanding  perform-  * 

ances  of  Shell  Turbo  Oil  see  the  Shell  man.  Or,  write  ^ 

Shell  Oil  Company,  Inc.,  Dept.  "E,”  50  W.  50th  St., 

New  York,  N.  Y.,  or  100  Bush  St.,  San  Francisco,  Cal. 


Clear 


Performance  record  of  Shell  Turbo  Oil  in  a  6,000  kw. 
unit  of  a  large  utility  company  in  the  Southwest, 


Correnf/y,  the  U.S.  Navy  hat  first  call  an  Shell's  entire  productian  of  marine  turbine  oil 


Viscosity  @  1 00°  P. 

159 

Appearance 

Clear 

Neutralization  No. 

.05 

Saponification  No. 

.3 

J 


EVERYTHING  YOU  NEED 


FOR  EVERY  TYPE  OF 


Not  only  the  latest,  most  efficient 
designs  in  standards  and  lumi 
naires,  but  transformers,  cutouts, 
relays,  glassware,  time  switch 
•  •  •  everything  for  effective  out 
door  lighting  for  street,  high¬ 
way,  or  sports.  Write  to  Main 
Offices,  Milwaukee,  Wisconsin, 
for  outdoor  lighting  information. 
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Now  for  Postwar  Lighting  Promotion 

Sales  plans  must  be  blueprinfed  now  fo  capitalize  on  whetted  public 
appetite  for  better  lighting;  market  possibilities,  personnel  discussed 

0,  R,  Doerr 


General  Sales  Manager 
PG  and  E,  San  Francisco 
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Discussion  at  this  time  of  fu¬ 
ture  lighting  possibilities  may 
appear  somewhat  incongruous 
to  many  on  the  Pacific  Coast  who  now 
are  living  under  enforced  dimout  regu¬ 
lations  and  are  being  importuned  in 
the  interest  of  the  National  Conserva¬ 
tion  Campaign  to  resort  still  further  to 
economies.  Nevertheless,  a  great  deal 
of  thought,  research  and  planning  on 
the  subject  of  postwar  lighting  sales 
promotion  will  have  to  be  done  before 
the  GO  signal  is  flashed  when  Victory 
comes,  if  the  electrical  industry  is  to 
make  the  most  of  the  golden  opportun¬ 
ity'  in  lighting  that  lies  ahead. 

Some  may  suggest  that  the  problem 
he  allowed  to  rest  in  “moth  balls”  until 
the  war  is  won.  The  answer  is  obvi¬ 
ous.  All  will  readily  agree  that  noth¬ 
ing  should  be  done  that  will  in  any 
way  interfere  with  the  No.  1  job  of 
winning  the  war.  On  the  other  hand, 
full  cooperation  and  aid  in  the  war  ef¬ 
fort  does  not  and  should  not  preclude 
some  serious  thought  as  to  the  future. 

Every  business  agency  in  the  coun¬ 
try  is  looking  with  envious  eyes  upon 
the  consumer’s  postwar  dollar.  Light¬ 
ing  men  believe  that  they  have  one  of 
the  greatest  dollar  values  of  all  to  of¬ 
fer  this  market  and  we  will  be  most 
shortsighted,  indeed,  if  we  too  do  not 
forge  our  sales  tools  well  in  advance 
of  V-day  in  order  that  the  public’s 
whetted  appetite  for  better  lighting  be 
turned  into  sales  and  kilowatt-hours 
immediately  upon  the  availability  of 
equipment. 

Let’s  first  take  stock  of  the  present 
situation  and  look  back  to  see  where 
we  left  off  when  war  came  in  order 
that  we  may  approach  our  planning 
job  with  proper  perspective. 

Residential  Lighting 

Betterment  of  indoor  general  illumi¬ 
nation  has  been  suspended  practically 
at  the  1941  level  with  a  gradual  de¬ 


Store  Lighting 


Illumination  levels  in  retail  stores 
have  not  in  general  been  maintained 


terioration  since  that  time  due  to  fix¬ 
ture  obsolescence,  empty  sockets,  and 
down-lamping  which  started  shortly 
after  the  introduction  of  the  Mazda 
lamp  restrictive  orders.  This  situation 
can  be  expected  to  continue  in  this  di¬ 
rection  for  the  duration.  Outdoor, 
garden,  and  residential  exterior  effect¬ 
lighting  has  been  extinguished.  Some 
shielding  of  entrance  and  porch  lights 
has  been  done. 

Slow  but  sure  progress  was  being 
made  in  bettering  the  lighting  situa¬ 
tion  in  the  home  in  the  years  preced¬ 
ing  the  war,  due  in  large  measure  to 
the  Better  Light-Better  Sight  campaign. 

The  public  will  emerge  from  the  war 
highly  light  conscious — that  is  certain 
— and  the  home  offers  one  of  our  most 
promising  fields  for  higher  intensities. 
It  is  safe  to  say  that  we  have  sold  so 
far  only  about  25%  of  our  market  pos¬ 
sibilities  in  the  home.  This  leaves  a 
long  way  to  go,  but  with  the  introduc¬ 
tion  of  fluorescent  into  the  residential 
field,  which  seems  definitely  in  the  pic¬ 
ture,  we  will  have  an  entirely  new  ap¬ 
proach  to  this  market. 


at  prewar  levels.  Labor  shortages,  neg¬ 
lect  and  just  plain  excuses  have  been 
the  chief  contributing  factors.  Light¬ 
ing  levels  in  stores  probably  average 
about  ten  foot-candles.  This  has  pos¬ 
sibilities  of  taking  a  three  or  four 
times  jump  all  in  one  step.  Already 
there  are  a  number  of  fluorescent  jobs 
ranging  from  40  to  60  f-c.,  and  each 
store  that  modernizes  lighting  after  the 
war  will  be  forced  to  think  in  terms  of 
that  general  level.  This  market  insofar 
as  the  more  progressive  merchants  are 
concerned  will  partially  sell  itself  be¬ 
cause  one  store  modernized  to  these 
higher  intensities  will  influence  like 
stores  to  meet  the  competition.  One 
department  store  will  set  the  pace  for 
all.  Further  intensive  selling  will 
hasten  this  transition  from  twilight  to 
daylight  in  our  retail  stores. 

Window  Lighting 

Window  lighting  is  of  course  in  a 
sorry  plight.  Competition  between 
merchants  after  the  war  will  no  doubt 
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be  a  major  influence  in  bringing  this 
lighting  back  quickly.  Just  as  mod¬ 
ernization  of  interior  lighting  will  be 
stepped  up,  so  will  window  lighting.  It 
is  a  question  as  to  which  can  be  done 
first.  Obviously,  both  jobs  should  be 
sold  together,  if  possible. 

Oflfire  Lightinfi; 

Except  for  some  strictly  war  tenants 
where  expansion  programs  under  pri¬ 
ority  assistance  were  undertaken,  office 
lighting  has  remained  about  static. 
Office  building  ownership  and  man¬ 
agement,  however,  is  keenly  alive  to 
the  value  of  good  lighting  in  meeting 
competition.  New  office  building  con¬ 
struction  may  be  expected  to  he  rela¬ 
tively  slow  after  the  war  because  of 
the  large  amounts  of  space  that  will  be 
vacated  by  government  agencies  and 
purely  war  industries.  This  means  a 
highly  competitive  situation  between 
buildings  for  tenants.  Modernization 
will  he  their  chief  weapon  and  light¬ 
ing  should  he  the  No.  1  job. 

Progress  was  being  made  before  the 
war  in  raising  the  standards  of  office 
lighting,  hut  today  the  office  building 
manager  finds  himself  in  a  quandary 
as  to  which  way  to  turn  if  he  did  want 
to  improve  his  lighting.  He  went  into 
fluorescent  feeling  his  way,  not  en¬ 
tirely  certain  that  it  was  the  whole 
answer.  His  experience  with  fluores¬ 
cent  as  a  light  source  has  been  satis¬ 
factory.  hut  his  experience  from  a 
maintenance  standpoint  has  caused 
him  some  concern.  After  the  war  he 
will  still  he  on  the  fence  to  some  ex¬ 
tent  and  will  need  a  lot  of  reassuring 
and  selling. 

Industrial  Li^htin^ 

In  this  field  great  strides  have  been 
made  during  the  war.  Widespread  dis¬ 
tribution  of  war  contracts  in  the  West 
has  brought  about  wholesale  factory 
building  conversion,  expansion  and 
improvements.  In  many  cases  lighting 
was  included  in  these  projects. 

Factory  lighting  received  very  little 
attention  in  the  decade  of  the  thirties. 
A  survey  made  early  in  that  period 
indicated  an  average  general  intensity 
of  about  three  or  four  foot-candles, 
with  very  little  localized  lighting.  The 
level  for  general  industrial  lighting  to¬ 
day  is  20  to  25  f-c  with  localized  light¬ 
ing  of  from  50  to  250  f-c.  Most  of  this 
new  lighting  is  fluorescent  with  mer¬ 
cury  and  incandescent  trailing.  The 
progress  of  the  past  two  or  three  vears 
has  probably  doubled  or  trebled  the 
low  average  of  ten  years  ago. 

A  few  defense  plants  will  continue 
to  have  good  wiring  and  lighting.  Re- 
fixturing  and  rearrangement  of  light¬ 
ing  systems  in  a  number  of  present 
war  plants  will  generally  be  necessary. 
Some  shipyards  that  will  continue 
operation  after  the  war  are  examples 


of  plants  which  will  have  to  make  ad¬ 
justments.  The  small  plants  that  have 
jumped  into  war  production  by  the 
addition  of  a  machine  or  so,  but  no 
new  lighting,  will  continue  to  be  a 
problem  in  industrial  lighting  opera¬ 
tions. 

Here  again,  however,  many  factors 
and  influences  have  been  at  work  that 
give  the  lighting  man  his  approach  to 
this  market.  Tens  of  thousands — mil¬ 
lions — of  men  and  women  have  been 
working  in  war  plants  under  good 
lighting  conditions  and  their  apprecia¬ 
tion  of  the  value  of  good  lighting  is 
bound  to  manifest  itself  in  many  di¬ 
rections.  Plant  owners  and  operators, 
also,  have  seen  the  value  of  high  in¬ 
tensity  lighting  in  speeded  up  produc¬ 
tion,  lower  accident  rates,  better  prod¬ 
ucts,  fewer  rejects,  and  better  indus¬ 
trial  relations. 

Then  there  is  this  so-called  three 
dimensional  seeing,  which  is  the  proper 
application  of  paint  and  light  to  in¬ 
crease  contrasts  around  machine  tools 
— a  new  sales  tool  that  is  only  begin¬ 
ning  to  be  put  to  use.  All  these  fac¬ 
tors  have  played  beautifully  into  the 
hands  of  the  industrial  lighting  sales¬ 
man.  The  war  has  already  partly  done 
his  selling  job  for  him.  His  main  job 
is  to  “keep  the  ball  rolling”  and  watch 
out  that  the  whole  thing  doesn’t  back¬ 
slide  on  him. 

Service  Station  Lig;htint°: 

Service  station  lighting  has  been 
reduced  to  twilight  intensities — about 
20%  of  normal.  Light  is  one  of  the 
service  station’s  chief  sales  weapon 
and  this  class  of  business  not  only  will 
return  to  prewar  levels,  but  will  go 
much  further  with  some  pretty  fancy 
lighting  jobs,  perhaps  with  liberal  use 
of  high-voltage  continuous  tube  fluor¬ 
escent.  With  our  help  the  majors  will 
blaze  the  trail  and  the  innovations  that 
will  be  intriguing  to  this  type  of  busi¬ 
ness  can  be  engineered  into  proper 
lighting  installations. 

Sports  Li;;htin^ 

Sports  lighting  is  of  course  out  for 
the  duration.  However,  with  the  em¬ 
phasis  that  the  war  has  placed  on 
physical  fitness,  it  is  certain  that  we 
may  expect  to  see  a  marked  expansion 
in  the  future  use  of  sports  lighting. 
The  trial  and  error  period  in  this  field 
of  lighting  is  long  passed.  Plenty  of 
well  engineered  equipment  is  on  the 
market — the  need  exists — the  answer 
is  obvious. 

Si^n  Lighting 

All  of  our  signs  and  billboards  are 
dark  for  the  duration.  This  means  re¬ 
habilitation  at  a  cost  including  paint¬ 
ing  of  certainly  not  less  than  $20  per 
sign.  It  is  estimated  that  there  are  at 
least  75,000  signs  in  California  alone 


and  another  50,000  in  the  other  ten  P 
Western  states.  This  means  a  market 
of  at  least  $2,500,000  for  labor  and  I 
materials  to  say  nothing  of  the  res-tora-  | 
tion  of  this  load.  New  signs  average  I 
in  the  neighborhood  of  $200  in  \alue  i 
and  our  estimated  immediate  market 
for  10,000  new  signs  represents  an-  I 
other  $2,000,000  worth  of  business. 
These  figures  would  not  include  signs 
under  current  lease,  in  connection  with 
which  maintenance  is  still  being  ren¬ 
dered. 

Street  and  Highway  Lighting 

Anyone  who  has  driven  around  the 
streets  of  our  coastal  cities  at  night  or 
along  the  coast  highway  north  of  Santa 
Barbara  needs  no  sales  talk  on  the 
value  of  street  and  highway  lighting. 
The  public  will  emerge  from  this  dim- 
out  era  in  a  highly  advanced  stage  of 
thinking  on  the  subject.  In  fact,  it 
will  probably  demand  that  something  r* 
be  done  in  a  hurry  about  this  class  L 
of  lighting.  P 

With  the  millions  of  dollars  of  new  [ 
highways  and  highway  and  street  im¬ 
provements  on  the  plan  boards,  right  ■ 
now  is  the  time  to  see  that  proper  I 
lighting  is  incorporated  into  these  I 
projects.  W 

Srhool  Lighting  ■ 

School  lighting  is  status  quo.  It  has 
been  a  long  hard  pull.  School  districts 
and  school  boards  seem  always  to  be 
as  poor  as  the  proverbial  church 
mouse  and  it  has  been  difficult  to  do 
much  with  existing  installations.  Never¬ 
theless,  the  need  is  great  and  progress 
has  been  made. 

The  Better  Light-Better  Sight  move- 
ment  and  all  the  good  work  done  by  n 
the  lighting  industry  has  had  its  tell-  I 
ing  effect  and  with  the  emphasis  that  I 
the  war  has  placed  on  education  and  I 
the  facts  it  has  uncovered  on  illiteracy  I 
and  mathematical  backwardness  in  our  P 
citizenry,  the  educational  institutions 
are  going  to  be  very  much  in  the  lime¬ 
light  after  the  war.  School  lighting  is 
due  to  break  into  the  open  and  really  j 
come  into  its  own.  A  large  school  ■ 
construction  program,  because  of  the  P 
westward  population  shift,  is  in  the  | 
making  and  we  must  see  that  each  and  I 
every  one  of  the  new  schools  is  proper-  I 
ly  lighted. 

Sales  Planning 

With  all  these  glowing  market  pos¬ 
sibilities  in  every  field  of  lighting, 
how  then  are  we  going  to  do  the  big 
selling  job  that  lies  ahead?  Of  some 
things  we  can  be  certain. 

1.  The  trend  of  public  desire  vill 
be  toward  better  lighting,  and  immedi¬ 
ately  when  it  is  available  to  them. 
(Lighting  has  been  starved  to  a  greater 
degree  than  almost  any  other  service.) 

2.  Lighting  equipment  will  be  avail¬ 
able  as  soon,  or  sooner  than  other  ap- 
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pliances  and  devices,  thus  giving  us 
an  opportunity  to  get  a  fair  and  early 
share  of  the  consumer’s  postwar  dollar. 

3.  New  light  sources  and  other 
technical  developments  render  much 
lighting  obsolete,  thus  opening  the 
wav  for  replacement  business  as  well 
as  new'  markets. 

4.  Educational  facilities  must  be 


provided  on  a  scale  greater  than  here¬ 
tofore,  to  enable  industry  to  properly 
utilize  new'  light  sources,  controls,  wir¬ 
ing,  etc. 

It  is  a  certainty  that  we  can  rely 
upon  manufacturers  to  be  ready  with 
equipment,  lamps  and  other  tools 
needed  for  the  job.  It  is  our  job  to 
perform  the  other  necessary  functions 
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of  preparation,  in  order  that  the  equip¬ 
ment  and  tools  made  available  to  us 
can  be  presented  to  the  market  which, 
when  peace  comes,  will  be  eager  to 
exchange  its  wartime  experience  of  lit¬ 
tle  light  for  adequate  illumination.  Spe¬ 
cifically,  we  should  plan  along  the 
general  lines  indicated  in  the  following 
outline. 


8-Point  Postwar  Lighting  Plan 


Make  your  Postwar  Planning 
concrete.  Specific  action  is 
prescribed.  Several  months  will  be 
required  to  make  surveys  and  co¬ 
ordinate  the  plan.  Do  not  W'ait  until 
‘A^-Day.”  Combine  your  planning 
with  your  effort  to  win  the  war.  Be 
ready  when  action  is  needed. 

1  Make  a  Field  Survey  of 
*  Lighting  Conditions.  Survey 
customers’  premises  to  determine 
which  establishments  are  properly 
equipped  to  continue  “as  is”  after 
the  war,  which  must  be  whollv  re¬ 
vised,  or  partially  revised  and,  of 
the  latter,  what  changes  are  neces¬ 
sary  to  properly  serve  peacetime 
operations.  Make  rough  estimates 
of  the  cost  of  relighting  and  rew'ir- 
ing.  Post  this  information  on  cards 
or  sheets  and  file  for  ready  refer¬ 
ence.  Use  competent  men  for  this 
work — otherwise  your  effort  will  be 
wasted.  A  summary  of  this  survey 
will  indicate  the  potential  market 
in  your  community.  Of  course,  this 
must  be  an  “as,  when  and  if”  job 
dependent  upon  available  man¬ 
power  and  many  other  factors. 

O  Prepare  a  Training  Program 
for  Salesmen.  Really  good 
lighting  salesmen  are  going  to  be 
scarce  after  the  w’ar.  Salesmen  will 
be  available  in  two  classes:  (1)  a 
few'  experienced  lighting  engineers, 
and  (2)  young  college  men  and 
novices  who  must  be  completely 
trained.  For  the  first  class,  refresher 
courses  will  suffice.  For  the  inex¬ 
perienced  men,  be  prepared  to  train 
them  in  fundamentals,  in  lighting 
application,  in  general  layout  and 
wiring  and  switching  arrangement, 
and  in  figuring  the  economics  of 
owner  cost  and  operation.  Make  this 
a  specific  training  operation  for  suf¬ 
ficient  length  of  time  to  train  the 
personnel  adequately. 

It  is  certain  that  a  more  widely 
trained  and  a  higher  type  of  light¬ 
ing  engineer  will  be  required  post¬ 
war  to  select  properly  and  apply  the 


wide  variety  of  point  and  linear  type 
light  sources  which  will  be  avail¬ 
able.  Furthermore,  with  the  new 
exposed  and  larger  light  sources  al¬ 
ready  available,  the  factors  of  rela¬ 
tive  surface  brightness,  the  relation¬ 
ship  of  the  surroundings  and  the 
necessity  of  more  efficient  light  con¬ 
trol  will  require  better  engineering 
in  application. 

To  help  solve  manpower  prob¬ 
lems,  it  is  suggested  that  the  indus¬ 
try  keep  in  touch  wdth  experienced 
men  now  on  leave  to  the  services. 

O  Prepare  a  Sales  Program  for 

^  Action.  In  a  general  way  pre¬ 
pare  a  sales  plan  just  as  though  you 
were  going  to  put  it  into  practice  in 
your  own  organization  tomorrow. 
It  must  be  geared  to  use  new  types 
of  equipment,  properly  engineered 
to  supply  higher  levels  of  illumina¬ 
tion.  It  must  definitely  outline  your 
scheme  of  cooperation  with  other 
agencies,  your  approach  to  the  ulti¬ 
mate  purchaser,  and  your  objective. 
Remember  that  the  competition  for 
your  share  of  the  customer’s  dollar 
is  going  to  be  keener  than  you  have 
known  it  to  be.  Also  remember  that 
obsolescence  and  the  real  need  of 
modernization  have  been  accumu¬ 
lating  all  through  the  war  period. 

Hold  Meetings  with  All 

Classes  of  the  Electrical  In¬ 
dustry  Involved.  The  manufacturer, 
the  wholesaler,  the  retailer,  the  con¬ 
tractor  and  the  utility  must  all  sit 
dow'n  together  to  summarize  the 
situation  and  coordinate  ideas.  Each 
branch  of  the  industry  must  be  fully 
cognizant  of  plans  and  objectives 
of  all  other  branches.  All  branches 
and  agencies  must  agree  on  good 
sound  plans  and  approaches.  This 
will  eliminate  controversy  as  to 
what  lighting  level  is  best,  the  num¬ 
ber  and  types  of  fixtures  to  be  sold, 
and  the  cost  and  satisfaction  which 
will  result.  For  the  sake  of  more 
certain  selling  let  us  all  tell  the 
same  story. 


K  Cooperate  With  All  Civic  Or¬ 
ganizations  to  Celebrate  Vic¬ 
tory  With  a  Big  “Light-up”  Event. 
Be  prepared  to  take  full  advantage 
of  any  local  or  nationally-laid  plans 
to  celebrate  the  conclusion  of  the 
war  under  the  title  “Light  Up  Day” 
or  “When  the  Lights  Go  On  Again 
All  Over  the  World,”  “Light  Up 
With  Victory,”  etc.  Well  organized 
committees  are  already  set  up 
locally  and  nationally  to  “turn  on 
the  light”  and  so  far  as  possible, 
to  restore  prewar  conditions.  There 
are  many  ways  to  make  the  plan 
very  effective. 

Plan  Advertising  and  Pub¬ 
licity  Campaigns.  Plan  pub¬ 
licity  and  advertising  now.  Deter¬ 
mine  the  media  to  be  used,  what 
type  of  customer  education  is  most 
needed  and  the  term  during  which 
customer  determination  and  action 
must  take  place.  Do  not  make  it  too 
long  and  be  sure  and  discuss  the 
objectives  of  the  publicity  and  ad¬ 
vertising  plan  with  the  sales  organi¬ 
zation  before  the  copy  is  written. 

^  Plan  for  Sufficient  Stocks  of 
Fixtures,  Lamps  and  Related 
Items.  Anticipate  in  so  far  as  pos¬ 
sible  the  kinds,  types  and  cost  of 
lighting  fixtures  and  lamps  which 
are  to  be  available  postwar.  Make 
arrangements  so  that  stocks  of  fix¬ 
tures  and  lamps  to  meet  postw'ar 
needs  w  ill  be  on  hand  without  too 
much  delay.  Do  not  w'ait  for  brand 
new'  styles  and  types  of  fixtures. 
Present  stocks  which  are  likely  to 
become  obsolete  should  be  moved 
before  obsolescence  is  actually  a 
factor. 

Ci  Build  a  Financial  Reserve 
for  Postwar  Operation. 
Large  and  small  electrical  concerns 
should  begin  now  to  set  up  finan¬ 
cial  reserves  to  finance  promptly 
and  adequately  the  class  of  business 
they  expect  to  handle  postw'ar.  The 
market  may  be  larger  than  most  of 
us  realize. 
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Critical  Seeing  on 
Critical  Materials 

Maximum  production  and  reduced  waste 
of  materials  requires  tailored  lighting, 
especially  for  difficult  Inspection  tasks 


Accurate  reading  of  micrometer  dials  Is  easier  when  lighting  is  from 
continuous  line  sources  placed  perpendicular  to  cylindrical  surfaces 


HE  Official  Plan  Book  of  the 
War  Production  Board  lists 
“good  lighting”  as  one  of  the 
important  factors  in  the  country’s  ef¬ 
fort  to  get  the  maximum  utilization 
from  existing  tools  and  machines. 

Production  is  dependent  on  illumi¬ 
nation — natural  or  artificial.  This  is 
an  obvious  fact,  for  no  one  can  work 
in  the  dark.  Anyone  can  do  some  work 
with  a  little  light,  and  more  work  with 
more  light.  Many  plants,  particularly 
in  southern  California,  w'ere  fortunate 
in  having  generous  window  area  which 
provided  considerable  natural  light. 
The  eight  hour  day  shift  took  advan¬ 
tage  of  this,  while  the  second  and  third 
shifts  struggled  along  with  whatever 
artificial  light  was  available. 

Blackout  regulations  changed  this 
picture,  and  following  the  removal  of 
glass,  the  artificial  lighting  require¬ 
ments  for  the  day  shift  were  no  dif¬ 
ferent  from  those  for  the  remaining 
two.  During  the  relatively  short  period 
that  this  country  has  had  to  prepare 
for  this  unprecedented  requirement  for 
material  production,  great  advances 
have  been  made  in  industrial  lighting. 
Those  responsible  for  the  new  huge 
factory  structures  erected  specifically 
to  turn  out  war  equipment,  have  pro¬ 
vided  good  lighting  and  such  factories 
enjoy  levels  of  intensity  never  before 
attained  with  as  little  critical  material. 
WPB  has  made  one  thing  very  clear 
by  its  general  limitations  orders.  Since 
lighting  systems  require  such  critical 
materials  as  copper,  steel,  tungsten, 
etc.,  the  WPB  wants  whatever  lighting 
equipment  that  can  be  had,  devoted  to 
one  thing,  and  that  is  lighting  for  pro¬ 
duction.  In  taking  this  position,  it 
simply  reflects  what  every  other  loyal 
American  wants  done  also. 


It  is  from  these  large  plants  that 
most  of  us  get  our  industrial  lighting 
impressions.  Stories  of  their  lighting 
systems  appear  in  the  various  electri¬ 
cal  papers  and  trade  magazines  and 
we  are  all  inclined  to  think  that  Amer¬ 
ica’s  industrial  plant  is  very  well 
lighted.  Many  of  us  also  are  inclined 
to  think  of  industry  as  represented  by 
enormous  industrial  plants.  The  fact  of 
the  matter  is,  that  of  the  184,230  in¬ 
dustrial  plants  in  the  U.  S.,  178,772 
or  97%  of  all  plants  employ  fewer 
than  250  people. 

These  small  plants  represent  48% 
of  the  employees,  43%  of  the  pay  roll, 
and  47%  of  the  dollar  volume  turned 
out.  They  have  the  job  of  turning  out 
the  subcontracted  work  which  is  so 
vital  to  maximum  war  production. 
How  far  the  lighting  in  this  large 
group  of  smaller  plants  has  progressed 
is  a  matter  of  conjecture.  It  is  know'n 
that  a  large  percentage  of  them  were 
designed  for  single-shift  operation  and 
the  artificial  illumination  provided  w’as 
designed  largely  to  supplement  what¬ 
ever  natural  light  was  present. 

It  is  in  these  plants  that  are  to  be 
found  most  of  the  so-called  “lighting 
bottlenecks”  that  occur  from  improper 
lighting  conditions.  In  the  huge  plants 
too,  representing  the  3%  of  American 
industry  yet  some  53%  of  the  dollar 
volume  of  production,  “lighting  bottle¬ 
necks”  exist  also  and  we  must  recog¬ 
nize  these  and  apply  whatever  correc¬ 
tive  measures  are  necessary. 

A  few  examples  of  general  improve¬ 
ment  from  simple  treatment,  employ¬ 
ing  fundamental  procedure,  follow: 

In  one  plant  in  which  the  poor  day- 

*  A  paper  presented  before  the  War  Produc¬ 
tion  Clinic,  factory  electrical  equipment  panel. 
University  of  Southern  California,  Los  Angeles, 
April  30,  1943. 


H.  J,  Chanon* 

Illuminating  Engineer,  South  Pacific  Division, 

General  Electric  Lamp  Department,  Los  Angeles 

light  conditions  existing  at  4:30  p.m. 
in  the  middle  of  May  on  a  day  par¬ 
tially  overcast,  the  daylight  monitor 
skylight  in  the  center  of  the  plant  pro¬ 
duced  10  f-c.  in  the  area  immediately 
beneath  it,  and  1  f-c.  at  the  sides  of 
the  room.  An  installation  of  continu¬ 
ous  row  fluorescent  lamps  produced  an 
illumination  of  35  to  40  f-c.  throughout 
the  room  from  wall  to  wall. 

In  another  skylight  plant  “natural” 
illumination  produced  the  highest  in¬ 
tensity  over  aisle  areas  where  the 
illumination  was  least  needed.  Two 
and  three-lamp  units  with  40-watt  F 
lamps  produced  an  average  illumina¬ 
tion  of  55  f-c.  over  the  area  of  some 
20,000  sq.  ft.  In  a  Detroit  plant  35  f-c. 
in  service  was  produced  with  2-lamp 
100-watt  units  on  10-  x  13-ft.  centers, 
mounted  15  ft.  high. 

Combination  of  750-watt  filament 
and  400-watt  mercury  lamps  on  10-  x 
10-ft.  centers  and  36  ft.  high  produces 
60  f-c.  in  service  in  one  machine  tool 
plant.  To  produce  the  color  quality  of 
light  desired  the  filament  and  mercury 
lamps  are  alternately  staggered.  The 
high  mounting  height  minimizes  glare 
and  insures  a  good  mixture  of  the  two 
types  of  illuminants. 

Elimination  of  glare  from  local 
sources  placed  over  machines  in  an 
attempt  to  bring  up  inadequate  gen¬ 
eral  illumination  can  often  be  accom¬ 
plished,  as  it  was  in  a  Cleveland  plant 
which  had  less  than  2  f-c.  of  general 
illumination  from  750-watt  lamps  on 
40-  X  70-ft.  centers.  The  new  system 
provides  35  f-c.  average  in  service, 
with  3,000-wmtt  mercury  lamps  on  a 
nominal  35-  x  40-ft.  spacing.  The  hare 
lamps  previously  used  at  work  places 
are  no  longer  needed.  In  large  room 
where  the  mounting  heights  of  40  ft 
or  higher  are  possible  the  3,000-watt 
mercury  lamp  represents  the  most 
economical  system  from  the  stand¬ 
points  of  both  cost  and  materials. 

A  large  bomber  factory  in  the  south¬ 
west  uses  2-lamp  RF  units  parallel  to 
girders,  wdth  a  catwalk  for  easy  main¬ 
tenance,  and  gets  35  f-c.  in  service  w  ith 
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For  inspecting  small  metal  parts  difFused  light  reflected 
from  a  large  hood  with  500-watt  filaments  in  indirect 
RLM  fixtures  on  5-ft.  spacing  strikes  parts  from  all  angles 


Chatter  marks  on  the  broached  bearing  (above)  show  up 
in  distorted  reflection  of  the  spiral  from  the  low  bright¬ 
ness  luminous  area  used  to  inspect  polished  curved  surfaces 
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this  equipment.  Incidentally  this  RF 
equipment  is  no  longer  available  for 
new  installations.  Use  of  a  white 
cement  floor  contributes  to  the  visibil¬ 
ity  on  the  underneath  side  of  wings 
and  fuselages. 

Many  lighting  bottlenecks  in  the 
form  of  glare  and  shadows  are  preva¬ 
lent  in  drafting  rooms.  In  this  highly 
important  phase  of  war  producton  the 
familiar  industrial  unit  designed  by 
lighting  engineers  for  industrial  areas 
has  been  used  quite  extensively  for 
drafting  rooms  because  of  its  ready 
availability;  and  in  many  instances 
used  incorrectly,  for  tbe  lighting  prob¬ 
lem  differs  considerably. 

One  installation  acclaimed  by  all 
who  have  seen  it  and  worked  under 
it  ns  ideal  is  that  in  the  Common¬ 
wealth  Edison  Co.  drafting  room  in 
Chicago.  The  ceiling  is  entirely  lumi¬ 
nous.  Reflector  troughs  are  set  into 
the  ceiling  on  one  face  of  a  saw-tooth 
and  the  other  side  is  covered  with  ac- 
coustical  material.  The  luminous  glass 
panels  are  not  in  the  field  of  view  of 
the  draughtsmen.  If  the  draftsman 
looks  up  he  sees  only  the  accoustical 
material;  average  illumination,  85  f-c. 


Li|;hlinf(  for  Inspection 

Light  has  helped  to  solve  many  per¬ 
plexing  inspection  problems.  Inspec¬ 
tion  is  a  non-productive  operation  at 
best,  and  often  results  in  more  lost 
man-hours  and  critical  material  waste 
than  any  other  single  factor  in  pro¬ 
duction.  Light  has  been  adapted  to  a 
number  of  inspection  processes  and 
where  so  used  has  reduced  spoilage 
and  salvaged  many  man-hours.  A  few 
such  applications  are  illustrated  here. 

Other  inspection  methods  finding 
wide  use  in  speeding  up  production 
and  improving  quality  of  product: 

I.  Black  light  for  the  detection  of  variations 
in  oils,  liquids,  and  other  materials  that  flu¬ 


oresce  under  near  ultraviolet  radiation.  Also 
used  to  detect  capillary  flaws  in  non-ferrous 
metals. 

2.  Stroboscopic  light  stops  or  slows  apparent 
speed  of  rotating,  reciprocating  and  latching 
mechanisms  to  determine  what  happens  under 
full  load  and  speed. 

3.  Polarized  light  to  detect  strains  in  clear 
transmitting  materials  such  as  glass,  plastics, 
etc. 

4.  X-ray  and  fluoroscope  to  detect  the  pres¬ 
ence  of  metal  in  rubb'ir,  for  inspecting  cast¬ 
ings  and  metal  parts  for  flaws. 


A  factor  often  receiving  too  little 
consideration  in  a  plant  which  is  fairly 
well  lighted  is  that  of  providing  sup¬ 
plementary  illumination  at  the  work 
areas.  In  plants  where  continuous  row 
lighting  is  employed,  the  illumination 
on  lathes,  milling  machines,  etc.,  ar¬ 
ranged  in  symmetrical  rows,  is  sup¬ 
plied  by  a  multiplicity  of  light  sources. 
This  eliminates  severe  shadows;  supple¬ 
mentary  lighting  may  not  be  needed. 

An  example  of  the  excellent  visibility 
obtained  on  micrometer  dials  and 
other  polished  cylindrical  surfaces  il¬ 
luminated  by  continuous  row  fluores¬ 
cent  lighting  systems  is  shown  in  the 
illustration  on  the  first  page  of  this 
article.  The  slight  dark  spaces  on  the 
dial  are  caused  by  tbe  gaps  between 
the  reflectors  in  this  installation  but 
even  in  these  darker  areas,  visibility  is 
excellent.  It  is  especially  important 
that  the  continuous  rows  be  perpen¬ 
dicular  to  the  axis  of  these  surfaces. 

In  some  operations,  supplementary 
lighting  in  addition  to  good  general 
illumination  is  the  only  answer,  where 
visibility  and  comfort  are  extremely 
necessary  because  of  the  severe  visual 
effort  expended  in  some  manufactur¬ 
ing  operations.  Another  installation  il¬ 
lustrated  shows  an  average  illumina¬ 
tion  of  50  f-c.  supplied  by  the  general 
lighting  system,  and  250  f-c.  at  the 
working  area  with  one  30-watt  36-in. 
lamp  per  operator. 


Women  deftly  operate  reel  winding 
machines,  in  another  illustration,  so 
that  the  tape  lies  smoothly  on  the  reels. 
Their  work  is  made  easier  and  more 
certain  by  the  180  f-c.  supplied  from 
the  supplementary  fluorescent  light 
consisting  of  two  20-watt  lamps  in 
shielding  reflectors. 

When  determining  whether  supple¬ 
mentary  lighting  is  required  or  not  a 
general  impression  gained  by  looking 
at  the  plant  interior  from  some  van¬ 
tage  point  is  often  misleading.  The 
necessity  for  additional  lighting  can 
best  be  ascertained  by  taking  the  posi¬ 
tion  of  the  war  worker  and  following 
through  the  operations  which  he  must 
perform  at  the  point  where  he  per¬ 
forms  them.  This  procedure  becomes 
obvious  when  we  examine  the  lighting 
problems  in  some  of  our  huge  plants 
producing  large  aircraft.  The  enor¬ 
mous  size  of  aircraft  wings  and  fuse¬ 
lages  makes  seeing  difficult  underneath 
or  inside  these  sections,  particularly 
as  assembly  nears  completion.  White 
floors  are  a  great  aid  in  these  in¬ 
stances.  In  the  interiors  as  well  as 
underwing  surfaces,  low  brightness 
sources,  such  as  supplementary  fluor¬ 
escent  lamps,  are  not  only  an  aid,  but 
a  necessity  for  satisfactory  assembly. 

The  cover  picture  and  pictures  on 
p.  49  are  excellent  examples  of  the 
increasing  use  of  such  sources.  These 
particular  units  plug  in  end  to  end 
and  contain  two  40-watt  lamps.  They 
supply  high  levels  of  illumination  in 
these  huge  interiors.  Other  equip¬ 
ments  employing  30-,  20-,  15-,  and 
8-watt  lamps  are  finding  increased  use. 

Getting  the  right  lighting  in  the 
right  plant  at  the  right  time  will  help 
to  shorten  the  war.  To  all  production 
engineers,  foremen,  setup  men,  and 
other  contributors  to  war  material 
manufacture,  this  is  our  obligation. 


One  30-watt  F  lamp  per  operator  raises  the  general  50  f-c. 
illumination  to  250  f-c  at  critical  seeing  areas  on  tables 


Two  20-watt  F  lamps  supplement  general  lighting  at  the 
reel  winding  machines  to  furnish  1 80  f-c.  for  critical  seeing 
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Production  Jigs  Fluorescent  Lighted 


JIGS,  in  the  parlance  of  the  aircraft  industry,  are  those 
frames  or  structures  made  especially  to  hold  the  frame¬ 
work  of  a  wing  section  or  a  part  of  an  airplane  while 
it  is  in  the  process  of  being  fabricated.  Some  jigs  are 
stationary,  whole  groups  of  workers  engaged  around  them 
in  tlie  assembly  of  one  particular  part  for  a  large  plane. 
Others  are  on  conveyor  systems  which  slowly  move  along. 
Most  of  them  are  at  floor  level  and  often  work  on  or  about 
them  must  be  done  in  areas  where  the  overhead  lighting 
does  not  reach. 

The  problem  of  lighting  jigs  is  one  that  cannot  be  solved 
bv  standard  design  methods  for  various  reasons,  several 
of  which  are: 

1.  Available  locations  for  mounting  fixtures  on  jig 
members  are  seldom  located  where  it  is  desired  to 
place  the  fixtures. 

2.  The  concentration  of  workmen  requires  the  use  of 
lighting  that  will  not  be  obstructed. 

3.  In  practically  all  instances,  it  is  necessary  to  mount 
the  fixtures  at  eye  level  height. 

The  use  of  the  fluorescent  fixture,  although  expensive  for 
initial  installation,  is  the  best  solution  for  lighting  at  eye 
level  heights  because  of  the  characteristic  low  surface 
brightness  of  this  type  of  lamp.  Also  the  fact  that  the 
fluorescent  lamp  is  a  line  source,  rather  than  a  point 
source,  lessens  the  possibility  of  light  being  cut  off  when 
personnel  are  working  in  front  of  it.  Santa  Monica  plant 
of  Douglas  Aircraft  Co.,  after  several  experiments  with 
different  methods  of  lighting  jigs,  has  standardized  on 
fluorescent  fixtures,  using  special  elliptical  reflectors.  These 
fixtures  are  mounted  on  column  and  overhead  structure 
members  of  the  assembly  lines  and  are  spaced  as  closely 
as  possible.  Wire  guards  protecting  the  lamps  are  made 
of  1  X  3  in.  mesh  screen,  to  obtain  a  maximum  transmis¬ 
sion  factor  of  the  guard.  Also,  use  of  daylight  lamps  ap¬ 
parently  has  a  psychological  effect  on  personnel,  because 
of  the  cool  appearance  of  the  light. 

Personnel  working  in  close  groups  required  that  maxi¬ 
mum  amount  of  fixtures  be  installed  in  order  that  sufficient 
light  would  fall  on  the  working  area. 

Three  general  classifications  of  fixtures  are  used.  One 
is  the  continuous  single  tube  type;  another  is  the  standard 
4  ft.  two-tube  fixture,  the  third  type  being  a  single  tube 
fixture  with  remote  ballast  for  mounting  in  small  columns. 
These  three  types  have  found  application  in  practically  all 
cases  where  special  fixtures  are  required. 


J.  A.  Murray 

Douglas  Aircraft  Co. 
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HOW  should  the  engineer  pro¬ 
ceed  in  the  design  of  illumina¬ 
tion  for  wartime  industrial 
plants,  big  or  small?  What  factors 
should  he  consider,  what  investiga¬ 
tions  should  he  make,  what  steps 
should  he  take  and  in  approximately 
what  order? 

It  was  to  clarify  this  for  the  writer’s 
own  use  that  the  following  outline  of 
procedure,  or  check  chart,  was  evolved. 
With  such  analysis  of  the  needs  and 
consideration  of  the  physical  and  eco¬ 
nomic  elements  involved,  the  illumina¬ 
tion  engineer  can  proceed  with  reason¬ 
able  assurance  that  his  results  will 
prove  satisfactory  within  close  limits. 
In  these  days  when  time  is  so  limited, 
this  outline  may  prove  advantageous 
to  follow. 

I.  General  Basis  for  Design 

It  should  be  possible  to  justify  any 
properly  designed  lighting  system  upon 
a  realistic,  practical  basis.  At  least  one 
of  the  following  guides  must  be  avail¬ 
able  to  the  designer  as  his  starting 
point  for  any  layout. 

A.  Officially  approved  standards 
based  upon 

( I )  satisfactory  general  practices  which  have 
withstood  the  test  of  time, 

(2)  the  judgments  of  qualified  field  observ¬ 
ers,  and 

(3)  scientifically  conducted  measurements 
and  tests  of  the  visual  task  and  of  meth¬ 
ods  to  satisfy  the  actual  requirements. 

B.  Application  of  the  fundamental 
principles  of  illumination  design  in 
connection  with  a  study  of  the  visibil¬ 
ity  requirements. 

C.  Consultation  with  persons  experi¬ 
enced  in  the  operation  of  the  plant  or 
process. 

D.  Modification  of  the  above  due  to 
limitations,  restrictions  and  require¬ 
ments  of  government  orders  and  war¬ 
time  emergencies. 

II.  Factors  Involved  in  Design 
An  intimate  knowledge  of  the  proc¬ 
ess  and  operation  is  absolutely  essen¬ 
tial  in  order  properly  to  design  the 
lighting  system  for  an  industrial  plant. 

A.  Visibility  requirements  as  deter¬ 
mined  by  the  character  of  the  visual 
task  and  the  operation  involved  are: 

( I )  fhe  size  of  the  detail  to  be  seen, 

(2)  the  contrasts  in  reflection  factors, 

(3)  average  reflection  factor, 

(4)  the  time  allowed  for  seeing,  and 

(5)  color  differences. 

B.  Ability  to  see  is  influenced  by  the 
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various  external  conditions  specifi¬ 
cally 

( 1 )  average  brightness  of  surroundings, 

(2)  average  color  of  surroundings, 

(3)  size,  brightness  and  location  of  bright 
areas  within  the  field  of  view, 

(4)  brightness  contrasts  within  the  central 
field  of  view, 

(5)  brightness  within  the  surrounding  field, 
and 

(6)  pre-exposure  of  the  eye  to  brighter  or 
darker  surroundings. 

C.  Operating  procedure  often  modi¬ 
fies  or  limits  the  possible  methods  of 
providing  illumination.  Movements 
and  positions  of  the  operators  and 
workmen  introduce  shadow  and  glare 
problems.  Direct  or  reflected  glare  can 
and  often  does  largely  cancel  the  value 
of  the  level  of  illumination  provided. 

D.  Physical  limitations  such  as  ma¬ 
chinery  and  structural  members  in¬ 
fluence  both  the  quality  of  lighting  and 
the  type  of  lighting  equipment  that  can 
be  used. 

E.  Operating  conditions  such  as  ac¬ 
cessibility,  dust  and  water  and  fre¬ 
quency  of  use  affect  the  choice  of 
lighting  equipment. 

F.  Economy  of  installation  and  op¬ 
eration  of  lighting  equipment  must  be 
balanced  against  both  the  measureable 
and  the  intangible  benefits  of  the 
illumination. 

G.  Visibility  and  the  general  suc¬ 
cess  of  an  illumination  system  are 
usually  as  much  affected  by  the  paint¬ 
ing  of  the  surroundings  as  they  are  by 
the  level  of  illumination. 

H.  War  Department  dimout  regula¬ 
tions  also  modify  the  selection  of  light¬ 
ing  equipment  but  provision  sometimes 
must  be  made  for  operation  in  peace¬ 
time  while  complying  with  w'artime 
orders. 

/.  The  levels  of  illumination  and 
qualities  of  lighting  are  determined  by 
the  above  factors.  The  level  of  illumi¬ 
nation  is  not  critical  within  a  few  per¬ 
cent.  For  example,  there  is  no  substan¬ 
tial  difference  between  four  and  six 
foot-candles  or  betw^een  ten  and  13  f-c., 
or  between  20  and  30  f-c.  in  most  cases. 
The  other  modifying  factors  are  more 
important  as  influencing  lighting  de¬ 
sign  than  is  the  absolute  value  of 
illumination. 

III.  Layout  of  Electrical  System 

The  illuminaton  design  is  by  no 
means  complete  until  the  wiring  and 

*  Presented  March  24,  1943,  to  IlluminaUnsf 
Engrineerintr  Society,  San  Francisco  Bay  Cities 
Section. 


complete  electrical  distribution  system 
supplying  the  lamps  is  also  designed. 

A.  Electrical  system  cost  sometimes 
is  a  strong  factor  in  the  selection  of 
the  type  of  lighting  system  and  equip¬ 
ment. 

B.  Power  system  voltages  must  be 
utilized  effectively. 

C.  The  economics  of  load  center 
locations,  feeders,  branch  circuits  and 
lighting  unit  control  must  be  con¬ 
sidered  together  with  the  economics  of 
the  light  sources  and  lighting  equip¬ 
ment  in  determining  over-all  economy. 

D.  Wartime  restrictions  and  regula¬ 
tions  are  a  challenge  to  engineering  to 
produce  the  best  results  for  the  least 
cost  and  with  minimum  use  of  critical 
materials. 


to 

ar 

a 


( 1 )  Engineers  must  be  qualified  to  produce 
the  correct  answers  quickly. 

(2)  Lack  of  proper  engineering  experience 
and  scientific  investigation  in  previous 
years  is  now  apparent. 

(3)  There  is  little  time,  if  any,  for  research 
and  detailed  analysis  now.  But  there  are 
cases  in  which  the  end  to  be  gained  will 
amply  justify  the  time  required  for  more 
complete  engineering  study. 


E.  Streamlining  of  engineering  tech¬ 
nique  in  the  preparation  of  electrical 
drawings  to  save  time,  duplication  of 
effort  and  misunderstanding  from  the 
time  of  inception  to  completion  of  the 
construction  is  essential. 


(I)  Untold  waste  of  man-hours  and  material  t 
on  the  job  would  be  saved  if  the  engi-  I 
neerinq  designer  would  appreciate  the 
importance  of  thoroughness  and  com-  I 
pleteness  in  the  preparation  of  drawings. 

IV.  Design  Procedure 

The  following  general  procedure  is 
being  used  in  the  design  of  the  illumi¬ 
nation  system: 

A.  Organization  of  the  work  in 
accordance  with  plant  construction 
schedules. 

B.  Study  of  mechanical  and  struc¬ 
tural  drawings  and  cooperation  with 
those  departments. 

C.  Conference  with  process  engi¬ 
neers  to  establish  fundamental  require¬ 
ments. 

D.  Determination  of  quality  and 
quantity  of  illumination  required. 

E.  Selection  and  location  of  lighting 
equipment. 

F.  Design  of  wiring  and  power  dis¬ 
tribution  system. 

G.  General  study  of  economics,  use  : 

of  materials  and  re-design  where  . 
necessary.  ■ 
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to  speed  ships,  planes 


and  war  material  tor 


a  blackout  of  the  Axis 


Examples  of  the  way  in  which  abundant  light 
is  aiding  war  production  are  shown  on  this 
page.  Above,  Marinship  yard  on  San  Francisco 
bay,  works  a  swing  shift  with  dimout  controlled 
yard  lighting.  At  right,  Consolidated-Vultee 
in  San  Diego  lights  wing  spray  paint  booths 
safely  in  this  fashion.  Below,  North  American 
Aviation  at  Inglewood  works  under  continuous 
rows  of  fluorescent  lamps,  night  and  day.  At 
the  bottom,  right  hand  corner,  Sylvania  fur¬ 
nishes  a  picture  of  a  southern  California  war 
plant  in  which  twin  40-watt  F  industrial  type 
fixtures  deliver  high  intensities  of  illumination 
for  the  fabricating  of  important  parts  for  war 
machines.  These  are  typical  of  war  industries 
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Three  Sources  Used  in  Wartime  Lighting 
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Incandescent,  fluorescent  and  mercury  each  have  their  characteristic 
as  well  as  economic  and  seeing  advantages;  where  each  should  be  used 
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The  proper  objective  of  contem¬ 
porary  industrial  lighting  is  to 
give  more  and  better  light  to 
industry  for  the  least  expenditure  of 
labor  and  materials.  Prior  to  Avar  pro¬ 
duction  operations,  plant  illumination 
was  accorded  little  consideration.  This 
fact  has  been  substantiated  by  the  em¬ 
phasis  placed  upon  war  plant  lighting 
revisions  recently  in  all  parts  of  the 
Vi  est. 

Visual  tasks  encountered  in  war 
plants  are  the  most  critical  of  many 
found  in  commercial  or  industrial  in¬ 
teriors  today.  These  seeing  tasks  must 
he  jx'rformed  continuously  over  pro¬ 
longed  periods  of  time.  Increased  pro¬ 
duction  requires  illumination  quality 
that  will  provide  shadowless,  glare-free 
light  which  tends  to  improve  morale 
among  wartime  workers  by  enabling 
them  to  work  with  more  speed  and 
precision  and  without  eye-strain. 

Personnel  managers  find  it  increas¬ 
ingly  necessary  to  employ  craftsmen 
who  are  past  the  draft  age.  These  men. 
most  of  whom  are  proficient  and  ex¬ 
perienced  in  their  work,  are  more  sub¬ 
ject  to  decreasing  sight  efficiency.  This 
is  indicated  by  scientific  research,  re¬ 
ports  on  which  indicate  that  the  pupil 
of  the  human  eye  contracts  with  age. 


reducing  the  amount  of  light  that 
reaches  the  retina  of  the  eye.  Plant  en¬ 
gineers.  cooperating  with  employment 
offices,  have  found  that  more  light 
must  be  provided  at  the  working  levels 
for  post-draft  age  employees,  than  is 
necessary  for  younger  men. 

Three  Sources — Where  Used  BesI 

Good  lighting  may  be  provided  by 
incandescent,  fluorescent,  or  high  in¬ 
tensity  mercury  vapor  lamps.  Each  of 
these  three  types  of  plant  lighting  has 
its  specific  basic  applications,  although 
numerous  illumination  problems  have 
been  overcome  by  using  a  combination 
of  the  three. 

Incandescent  lighting  can  be  used 
for  illumination  levels  up  to  30  f-c.  If 
higher  levels  are  desired.  Avattage  re¬ 
quirements  are  likely  to  be  excessive. 
Increased  wattage  could  make  such  an 
installation  uneconomical,  by  generat¬ 
ing  an  excessive  kilowatt  consumption. 

Fluorescent  lighting  appears  to  be 
the  most  expressive  of  the  lighting  en¬ 
gineer’s  planning.  Intensities  can  be 
built  up  to  provide  high  levels  of  il¬ 
lumination,  since  this  type  of  lamp 
produces  more  lumens  per  watt  than 
incandescent.  It  is  also  true  that  fluor¬ 
escent  lamps  illuminate  with  less  glare 


and  heat  than  other  types  available.  ^ 
Engineered  fluorescent  lighting  i?  s 
found  to  be  the  most  practical  form  of : 
illumination  for  precision  operations, 
It  is  particularly  effective  in  drafting! 
rooms,  machine  shops,  inspection  de- 1 
partments,  tool  rooms,  and  other  de- 1 
partments  where  seeing  tasks  are  pre- 1 


else. 

Where  seeing  conditions  demand 
high  levels  of  illumination  and  high 
mounting  heights  are  involved,  mer¬ 
cury  lamps  should  be  considered.  Thev 
are  especially  desirable  in  foundries, 
forge  shops,  steel  mills,  and  large  fac¬ 
tory  areas,  where  room  proportions 
are  excessive.  Mercury  lighting  has 
characteristics  that  must  be  carcfullv 
controlled.  Peculiarly  different  from 
other  forms  of  lighting,  mercury  lamps 
will  not  allow  distinct  color  definition 
because  the  output  consists  almost  en¬ 
tirely  of  yellow  and  green  light.  Thus 
it  is  often  desirable  to  use  filament 
lamps  in  combination  with  mercury 
sources  for  color  correction,  to  bring 
back  red  and  orange  tones  into  the 
over-all  spectrum  and  permit  more 
natural  identification  of  color  such  as 
the  appearance  of  the  worker’s  skin 
and  production  material  subjected  to 
this  illumination.  The  quantity,  watt- 


V  for  Victory  is  spelled  in  light  too  at  the  armament  di¬ 
vision,  Hughes  Aircraft  Co.,  where  65  f-c.  is  furnished  from 
3-lamp,  40-watt  F  lamp  Westinghouse  masonite  fixtures 


Levels  were  raised  from  25  f-c.  to  40  f-c.  in  this  aircraft 
parts  factory  in  southern  California  when  Newbery  Elec¬ 
tric  replaced  300-watt  incandescent  with  twin  100-watt  F 
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;  age,  and  mounting  specifications  de- 
-  pend  upon  the  individual  lighting 
probl'nn. 

Drafting  Rooms  Are  Critical 

A  major  problem  confronting  plant 
engineers  of  war  industries  today  is 
the  ] -roper  illumination  of  drafting 
room'.  The  varied  reflecting  surfaces, 
such  as  triangles,  high  gloss  paper, 
and  other  tools  of  the  draftsman’s 
trade,  create  conditions  that  demand 
!  strict  adherence  to  better  lighting  tech¬ 
niques.  It  may  be  assumed  that  the 
draftsman  has  one  of  the  most  criti¬ 
cal  jobs  of  war  production  today. 

Incandescent  lighting  should  be  used 
.  in  drafting  rooms  only  with  semi-  or 
totally-indirect  fixtures.  With  the  ad¬ 
vent  of  fluorescent  lamps,  having  char¬ 
acteristics  of  high  lumen  efficiency  and 
low  surface  brightness,  it  is  possible  to 
provide  illumination  levels  of  50  to  75 
f-c.  comfortably  and  economically. 
One  of  the  outstanding  installations  of 
this  tvpe  is  shown  in  the  accompany¬ 
ing  illustration  where  the  Hughes  Air- 
eraft  Company,  Armament  Division, 
drafting  room  installation  provides 
140  f-c.  It  is  true  that  this  illumination 
is  exceedingly  high,  but  it  serves  to 
illustrate  the  illumination  potential  of 
continuous  strip  fluorescent  lighting. 
Even  though  the  possibilities  of  fluor¬ 
escent  illumination  as  a  light  source 
are  many,  discrimination  on  the  part 
of  the  lighting  engineer  is  essential. 

Semi-indirect  fluorescent  lighting  has 
proved  ideal  for  lighting  drafting 
rooms  w'here  horizontal  boards  are 
used.  A  high  level  of  well-diffused, 
glare-free  illumination  may  be  ob¬ 
tained  with  the  installation  of  lumi¬ 
naires  having  clear  ribbed  glass  bot¬ 
toms  in  continuous  strips  parallel  to 
the  drawing  boards.  This  mounting 
eliminates  direct  glare  and  annoying 
shadows  by  angle  shielding  of  the 
lamps.  Since  light  from  this  type  of 
installation  is  diffused  by  the  ceiling 
and  the  clear  ribbed  glass,  mounted  in 
a  perpendicular  plane,  this  results  in 
very  comfortable  seeing  conditions. 

Surface  Painting  Important 

Recent  emphasis  in  plant  illumina¬ 
tion  has  been  placed  on  the  paint  used 
to  cover  walls,  ceilings  and  floors.  The 
light  reflection  and  absorption  charac¬ 
teristics  of  various  paints  is  the  sub¬ 
ject  of  continuous  study  by  lighting 
engineers.  They  recommend  careful 
consideration  of  three  major  factors — 
reflectivity,  finish  and  color.  It  has 
been  -^hown  that  coverage  is  an  impor¬ 
tant  factor,  in  that  thin  coats  of  paint 
have  a  much  lower  reflectivity  than 
hca' '  coats.  Recommended  coverage 
is  U'.ially  not  more  than  460  sq.  ft.  per 
gallcn. 

Ir  most  commercial  and  factory  in¬ 
teriors  the  ceiling  should  be  painted 


with  a  flat  or  egg  shell  white  to  pro¬ 
vide  a  high  reflection  factor  of  80% 
or  more.  Walls  may  be  any  light  color 
with  an  eggshell  surface  that  will  pro¬ 
vide  50  or  60%  reflectivity.  The  flat 
or  eggshell  finish  is  usually  desirable 
over  glossy  surfaces,  as  the  latter  will 
cause  specular  reflections  from  the 
light  sources,  and  annoying  glare  will 
result. 

Light  ceilings  are  especially  impor¬ 
tant  where  indirect  installations  are 
made,  because  the  ceiling  is  a  secon¬ 
dary  reflector.  In  all  types  of  lighting 
installations,  the  high  reflection  factor 


retina  becomes  more  sensitive  to  light. 
When  the  worker  looks  back  to  his 
work,  his  eyes  must  go  through  this 
procedure  in  reverse. 

Further,  light  backgrounds  and  com¬ 
fortable  illumination  will  create  a  more 
cheerful  atmosphere  and  increase  the 
morale  of  the  worker.  Conversely, 
dark  walls  and  surroundings  will  have 
an  effect  similar  to  that  of  a  dark, 
gloomy  day,  and  tend  to  create  a  de¬ 
pressive  atmosphere.  This  can  result 
in  loss  of  production  and  increase  in 
industrial  accidents. 

The  color  of  the  paint  used  may  also 


Usually  mercury  lighting  is  Indicated  for  high  bay  manufacturing  areas,  such  as 
seen  at  the  rear  of  this  Douglas  Aircraft  plant  interior,  but  the  production  office 
in  the  foreground  finds  55  f-c.  comfortable  to  work  under  despite  bluish  color 


of  white  ceilings  will  increase  the  il¬ 
lumination,  provide  light  diffusion,  re¬ 
duce  shadows  and  in  general,  improve 
seeing  comfort. 

Psycholo^fical  Reasons 

The  chief  benefits  of  light  colored 
walls  are  the  improved  psychological 
advantages  as  well  as  the  increase  in 
illumination.  Industrial  relations  de¬ 
partment  studies  in  war  plants  indicate 
that  a  worker  should  never  be  forced 
to  look  up  into  dark  surroundings 
when  he  raises  his  eyes  from  his  work. 
To  do  so  may  result  in  a  detrimental 
effect  upon  his  eyes,  which  may  lead 
to  eye  fatigue.  On  aircraft  assembly 
lines,  much  of  the  work  is  done  with 
the  employee  looking  towards  the  ceil¬ 
ing,  hence  both  the  diffused  light  of 
the  fluorescent  lamp,  as  well  as  free- 
from-contrast  ceiling  conditions,  are 
necessary. 

When  a  worker  shifts  his  eyes  from 
a  bright  to  a  dark  area,  his  eyes  must 
readapt  themselves  to  the  different  in¬ 
tensity.  The  eyes  accomplish  this  by 
two  means;  (1)  the  pupil  becomes 
larger  to  let  in  more  light,  and  (2)  the 


tend  to  have  a  psychological  effect  on 
the  employee  group.  In  general,  it  is 
found  that  colors  in  the  blue  end  of 
the  spectrum  tend  to  create  a  cool 
atmosphere,  while  colors  in  the  red 
end  of  the  spectrum  create  a  warmer, 
more  friendly  atmosphere.  Ivories  and 
creams,  frequently  used,  are  classed 
as  warm  tones,  but  have  been  found 
to  become  tiresome.  Red  and  oranges 
irritate,  hence  are  believed  to  he  a  fre¬ 
quent  cause  of  anger.  The  center  of 
the  spectrum — light  blue-green  or  yel¬ 
low-green — seems  to  be  the  most  effec¬ 
tive,  both  for  the  psychological  and 
lighting  factors. 

Clean  Lamps  and  Fixtures 
The  rate  of  decrease  in  light  output 
of  equipment  installed  in  an  industrial 
location  varies  with  the  type  of  in¬ 
stallation  and  the  amount  of  dirt  and 
dust  in  the  atmosphere.  Many  plants 
seem  to  overlook  the  importance  of 
maintaining  the  engineered  foot-candle 
efficiency.  .Such  maintenance  is  usual¬ 
ly  only  a  problem  of  setting  up  a  clean¬ 
ing  schedule,  and  providing  for  re- 
lamping. 
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Exceptionally  high  drafting  room  intensity  of  140  f-c.  is 
provided  in  this  Hughes  Aircraft  Co.  room  in  which  indus¬ 
trial  3-lamp  F  fixtures  are  on  6-ft.  spacings,  12  ft.  high 


Westinghouse's  own  drafting  room  at  Emeryville,  Calif., 
is  given  60  f-c.  levels  from  continuous  strips  of  40-watt 
F  lamps  in  units  on  3Y2-it  centers  on  the  1 1 -ft.  ceiling 


Proof  that  maintaining  the  light  effi¬ 
ciency  is  necessary  is  shown  in  a  case 
history  of  conditions  in  a  department 
of  an  industrial  plant  in  southern  Cali¬ 
fornia.  The  plant  hospital  was  asked 
to  furnish  weekly  reports  covering  the 
number  of  employees  complaining  of 
headaches.  One  department  had  a  par¬ 
ticularly  high  average  of  hospital 
visits,  justifying  immediate  investiga¬ 
tion.  The  lighting  layout  consisted  of 
500-watt  lamps  in  porcelain  enamel  re¬ 
flectors,  spaced  on  correct  center  and 
mounting  heights,  for  a  working  il¬ 
lumination  level  of  35  f-c.  Because  of 
an  accumulation  of  dirt  on  the  fixtures 
and  lamps,  a  light  meter  reading 
showed  that  an  average  level  of  only 
7  f-c. — one-fifth  of  the  rated  output — 
was  delivered  hy  the  dirty  units.  A 
washing  crew  went  to  work  on  the 
units  with  the  result  that  the  average 
working  light  level  was  increased  to 
32  f-c. 


general  rule,  illumination  drops  to  one- 
third  of  its  initial  value  unless  fre¬ 
quent,  thorough  washing  of  fixtures 
and  lamps,  and  immediate  replacement 
of  burned  out  lamps,  is  made  standard 
maintenance  practice.  The  actual  clean¬ 
ing  is  best  achieved  by  taking  the  re¬ 
flector  or  glass  down  and  washing  it 
with  a  detergent  and  warm  water  at 
the  floor  level. 


Save  367  Man-hours 

Significance  of  this  case  study  is 
shown  in  the  hospital  report  for  the 
following  week.  Only  seven  employees 
reported  headaches,  against  21  the 
previous  week — a  reduction  of  66^ 
per  cent.  For  the  six  Aveeks  preceding 
the  cleaning  program,  149  persons  re¬ 
ported  headaches,  and  for  the  six 
weeks  following,  only  46.  This  repre¬ 
sents  an  over-all  reduction  for  the  peri¬ 
od  of  69^4  per  cent.  It  was  further 
discovered  that  in  the  preceding 
month.  576  dressings  for  minor  in¬ 
juries  had  been  given  in  this  de¬ 
partment,  whereas,  the  month  follow¬ 
ing,  only  312  were  reported.  Further, 
367  man-hour  units  of  production  time 
were  saved,  which  otherwise  would 
have  been  wasted  in  Avalking  to  and 
from  and  waiting  at  the  hospital. 

Industry  checks  indicate  that  as  a 


Croup  Lamp  Replacement 

Many  companies  are  finding  the 
group  replacement  plan  a  convenient 
method  of  relamping.  The  cleaning 
schedule  is  worked  out  so  that  the 
lamps  are  approaching  the  end  of  life 
at  some  even  multiple  of  the  period 
between  cleanings.  At  that  particular 
cleaning,  which  may  be  somewhere  be¬ 
tween  80  or  90%  of  normal  lamp  life, 
the  entire  installation  is  relamped,  thus 
restoring  the  system  to  practically  its 
initial  efficiency.  The  old  lamps  are 
separated  into  two  groups.  In  one  of 
these,  the  lamps  are  so  close  to  the  end 
of  life  that  they  are  of  no  further  use; 
in  the  other,  the  lamps  are  used  to  re¬ 
place  the  few  early  burnouts  which 
will  occur  in  the  next  period.  Advan¬ 
tages  of  this  plan  are:  fl)  Fewer  burn¬ 
outs  during  working  hours;  (2)  De¬ 
creased  labor  cost  of  lamp  replace¬ 
ment:  and  (3)  Restoration  of  the  in¬ 
stallation  to  essentially  initial  effi¬ 
ciency  at  definite  intervals. 

With  fluorescent  installations,  the 
importance  of  relamping  immediately 
when  a  lamp  fails  is  emphasized. 
When  a  fluorescent  lamp  burns  out.  it 
will  flash  on  and  off.  If  this  continu¬ 
ous  flashing  is  permitted  over  a  period 
of  time,  the  starter  may  become  defec¬ 
tive,  and  the  ballast  equipment  may  be 
injured.  Thus,  in  addition  to  a  new 
lamp  unit,  both  the  starter  and  ballast 
may  have  to  be  replaced.  Both  use 


Col( 


G: 


requirec 
ously  11 
was  gi\ 
Inc.,  ei 
Zeon  cc 
I  a  recent 
office  bi 
Recei 
toward 


additional  critical  materials,  and  on 
the  replacement  and  new  installation 
schedule  now  in  effect  in  the  country’s 
war  plants,  this  careless  cause  of  fail¬ 
ure  would  add  an  additional  burden  on 
production  and  delivery  of  lighting 
equipment. 

Other  factors  of  wartime  illumina¬ 
tion  problems  are  numerous,  when 
considering  major  war  plant  lighting 
problems  on  an  all-industry  basis.  For 
example,  lighting  manufacturers  and 
plant  engineers  often  suggest  rugged, 
efficient  equipment  to  withstand  severe 
shock,  vibration  or  welding  splatter. 
Also,  they  may  be  called  upon  to  pro¬ 
vide  illumination  for  special  tasks  in 
hard-to-reach  spots  of  assembly  or 
production  line.  But  these  specific 
cases  are  relative  to  individual  plant 
conditions,  and  cannot  be  considered 
in  general  lighting  practices. 

The  major  qualifications  of  good 
lighting  do  apply  to  the  three  main 
pliases  discussed  here,  namely,  ade- 
((uate  lighting  for  draftsmen,  attention 
to  the  painting  of  walls,  floors,  and 
ceilings,  and  proper  maintenance  of 
lighting  fixtures.  Engineers  report 
that  the  technical  advances  of  the  three 
forms  of  lighting  discussed  —  high 
wattage  incandescent,  fluorescent,  and 
high  intensity  mercury  vapor — have 
contributed  much  to  the  production  im¬ 
petus  that  has  made  assembly  lines  of 
this  country’s  factories  the  most  effi¬ 
cient  in  allied  war  production. 
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•  The  Role  of  Lighting  in  Acci¬ 
dent  Prevention,  a  paper  by  11.  L. 
Logan,  managing  engineer  of  the  Con- 
trolens  Division,  Holophane  Co.,  and 
presented  to  the  AIEE,  is  available  in 
pamphlet  form.  It  treats  with  the  re¬ 
lationship  between  lighting,  visibility 
and  accidents  in  industry  and  traffic. 
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Cold  Cathode  Produces  Light  Canopy 

Large  volume  of  low  surface  brightness 
fluorescent  tubing  lights  aircraft  office 


George  C.  Greenland  a 

Division  Manager,  Electrical 
Products  Corp.,  Los  Angeles 

CONSIDERATION  of  what 
might  be  called  the  human  fac¬ 
tor — the  effect  upon  individuals 
required  to  work  long  and  continu¬ 
ously  under  artificial  illumination — 
was  given  by  Douglas  Aircraft  Co., 
Inc.,  engineers  in  the  adoption  of 
Zeon  continuous  fluorescent  tubing  in 
a  recent  installation  in  one  of  its  new 
office  buildings. 

Recent  trends  in  lighting  have  been 
toward  brighter  lighting  as  expressed 
in  terms  of  foot-candles  on  the  work¬ 
ing  plane.  This  movement  has  in¬ 
creased  rapidly  with  the  longer  work¬ 
ing  hours  in  war  plants  and  the  neces¬ 
sity  lor  higher  individual  efficiency. 
Added  impetus  has  been  provided  by 
the  greatly  improved  luminous  effi¬ 
ciency  of  fluorescent  lamps.  While 
eye-strain  and  resultant  fatigue  have 
been  notably  reduced  under  adequate 
lighting,  it  has  been  found  that  foot- 
candles  alone  are  not  a  true  measure 


fd  Chet  Miller 

Industrial  &  Public  Relations 

Dept.,  Douglas  Aircraft  Co. 

important  to  take  all  measures  pos¬ 
sible  to  avoid  unfavorable  contrast 
values.  It  is  entirely  a  matter  of  de¬ 
gree.  With  the  long,  continuous  hours 
of  war  work,  whether  in  office  or  shop, 
any  improvement  in  the  lighting  con- 
ditons  is  important,  not  only  to  the 
well-being  of  the  individual,  but  to 
the  war  effort  as  well. 

Intrinsically  cold  cathode  fluores¬ 
cent  or  Zeon  is  identical  with  the  more 
familiar  standard  fluorescent  lamps. 
The  quality  of  the  light  is  the  same 
and  the  luminous  efficiency  is  com¬ 
parable.  The  essential  difference  is 
that  cold  cathode  fluorescent  is  formed 
in  long  sections  requiring  higher  volt¬ 
age  than  the  shorter  standard  lamps. 
In  the  Douglas  installation  the  aver¬ 
age  tube  is  17  ft.  in  length,  several 
such  sections  being  operated  in  series 
by  15,000-volt  transformers  of  60-milli- 
ampere  current  rating.  Approximately 
four  watts  is  consumed  per  foot  of 


of  good  vision  and,  in  fact,  that  the  tubing.  At  such  low  wattage  it  is  ap- 
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It  was  considered  preferable  because 
of  the  human  factor  to  use  more  tub¬ 
ing  in  order  to  provide  maximum 
distribution  of  the  light  source  at  mini¬ 
mum  unit  brightness. 

As  a  result  there  are  no  intervening 
dark  spaces  between  the  tubes.  The 
ceiling  which  serves  as  a  reflector  is 
painted  a  flat  white  which  reflects  the 
light  in  such  a  manner  that  there  is 
little  apparent  difference  between  the 
low  surface  brghtness  of  the  tube,  and 
the  ceiling  itself ;  the  whole  ceiling 
becomes  one  luminous  element.  On 
the  working  plane  there  is  less  than 
one  foot-candle  variation  over  the  en¬ 
tire  area  which  is  as  uniformly  can¬ 
opied  with  light  as  though  it  were 
from  the  open  sky  instead  of  a  series 
of  separate  sources.  There  are  no 
sharp  contrasts,  no  deep  shadows;  in 
fact,  a  lead  pencil  in  a  vertical  posi¬ 
tion  will  not  cast  a  shadow  on  a 
piece  of  white  paper.  Under  these 
favorable  conditions,  the  30  f-c.  level 
is  entirely  adequate  for  close  con¬ 
tinuous  work. 

Because  of  the  large  amount  of  tub¬ 
ing  required,  and  the  fact  that  it  is 
engineered  and  custom  manufactured 
for  the  particular  application,  the  first 
cost  of  Zeon  is  considerably  higher 
than  with  standard  lamps.  However, 
the  life  expectancy  of  the  tubes  ex- 


j  higher  light  levels  may  be  detrimental 
if  accompanied  by  glare  or  unfavor¬ 
able  contrast  ratios. 

It  is  now  well  established  that  the 
I  amount  of  light  required  for  good 
I  vision  is  entirely  relative  to  surround¬ 
ing  conditions.  The  average  individ¬ 
ual  can  actually  see  quite  clearly 
where  the  foot-candles  are  not  measur¬ 
able  after  the  eyes  have  become  ad¬ 
justed  to  the  low  level  provided  that 
there  are  no  other  lights  in  view.  Night 
drivers  under  dimout  conditions  are 
now  familiar  with  the  odd  fact  that 
when  their  headlights  are  dimmed  they 
can  still  see  with  ease  on  a  starlit  night 
where  there  are  no  opposing  head¬ 
lights. 

The  same  principle  may  be  applied 
in  light  engineering  for  the  human 
element  in  the  factory  or  office.  The 
higher  the  light  level  the  sharper  the 
contrasts  and  the  more  essential  it 
becomes  to  consider  this  factor.  While 
the  ill  effects  of  an  exposed  incandes¬ 
cent  lamp  are  well  known,  they  may 
^till  he  found  dangling  in  many  a 
Work  shop  today.  This  is  the  extreme 
case  of  improper  lighting,  which,  as 
an  illustration,  would  be  made  worse 
instead  of  better  by  simply  increasing 
the  lamp  size  to  raise  the  general  level. 

The  lower  surface  brightness  of  the 
fluorescent  lamp  is  a  great  improve- 
fnent  in  this  regard,  but  as  higher  light 
levels  are  introduced  it  becomes  more 


parent  that  a  large  amount  of  tubing  ceeds  15,000  hours,  which  recaptures 


would  be  required.  This  footage  could 
have  been  reduced  proportionately  by 
increasing  the  current,  but  this  in  turn 
would  also  have  increased  the  present 
low  surface  brightness  of  the  tube. 


in  maintenance  economies  the  differ¬ 
ence  in  installation  cost.  The  elec¬ 
trodes  are  of  pure  iron  and  of  the 
cold  cathode  type,  requiring  no  heat¬ 
ing  circuits  or  delayed  starters. 


Ceiling  paint  acts  as  reflector  and  brightness  contrast  is  reduced  throughout 
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Contrast  Painting  Aids  Light 


Third  dimension  effect  at  danger  points  on 
machine  tools  improves  seeing  and  safety 


WHOEVER  started  painting 
machinery  and  motors  a  bat¬ 
tleship  gray  had  an  idea.  It 
■was  to  make  the  dirt  and  grease 
on  them  less  visible. 

Yet  by  slavishly  following  this  lazy 
idea  for  years  without  queston,  in¬ 
dustry  has  cheated  itself  of  a  lot  of 
dollars  it  has  spent  for  illumination 
by  making  the  work  done  on  its  ma¬ 
chines  less  visible  too.  No  doubt  this 
painting  habit  has  contributed  to  the 
accident  rate,  also,  because  danger¬ 
ous  moving  parts  of  a  machine  were 
no  more  visible  than  the  general  sur¬ 
roundings,  in  fact  actually  camou¬ 
flaged  by  them. 

A  new  idea  in  painting  bas  emerged. 
Like  all  great  ideas,  the  simplicity  of 
it — to  paint  for  contrast — is  such  that 
it  is  to  be  wondered  why  it  was  so 
long  being  discovered.  Its  fundamen¬ 
tal  principles  were  always  true. 

Perhaps  it  took  a  war  with  its  in¬ 
sistence  upon  absolute  economy  in  the 
use  of  materials  and  the  conservation 
of  electrical  energy  to  bring  tbis  idea 
into  immediate  focus.  Now  attractive¬ 
ly  titled  “Three  Dimensional  Seeing,” 
the  idea  was  first  presented  in  a  paper 
before  the  35th  annual  convention  of 
the  Illuminating  Engineering  Society 
at  Atlanta,  Ga.,  in  September,  1941, 
by  Arthur  A.  Brainerd  and  Matt  Den¬ 
ning,  director.  Lighting  Service,  Phil¬ 
adelphia  Electric  Co.,  and  director  of 
trade  sales,  finishes  division,  E.  I. 
duPont  deNemours  Co.,  respectively. 
It  was  titled  “Improved  Vision  in  Ma¬ 
chine  Tool  Operation  by  Color  Con¬ 
trast,”  and  represented  tbe  result  of 
some  3  or  4  years  of  research  work. 
( Illuminating  Engineering.  Dec.  1941, 
p.  1397). 

Conclusions  reached  from  this  ex¬ 
perimentation  with  the  painting  of  ma¬ 
chine  tools  in  contrasting  tones  and  in 
contrasting  colors  are  summed  up  in 
these  statements. 

“First,  soft  contrasts  are  easier  on 
the  eyes  than  abrupt  changes  in  bright- 


“Secondly,  making  the  tool  area 
slightly  lighter  does  tend  to  concen¬ 
trate  the  attention  on  the  work. 

“Thirdly,  a  favorite  contrast,  as  in 
the  band  saw,  does  highlight  danger. 

“To  those  of  us  most  closely  con¬ 
nected  with  the  investigation,  and  to 
various  engineers  who  have  been  con¬ 
sulted,  the  most  significant  feature  is 


Area  around  fool 
head  and  end  of 
moving  table  on 
horizontal  miller 
painted  in  light  buff 
emphasizes  danger 
zones  in  contrast  to 
grey  surroundings 


the  three  dimen¬ 
sional  effect  secured 
by  controlled  color 
contrast.  The  work 
in  machines  so 
treated  stands  out  in 
stereoscopic  clear¬ 
ness  that  cannot  be 
achieved  with 
brightness  contrast 
alone.” 

To  translate  this 
basic  study  into  its 
simplest,  most  practical,  usable  form 
for  application  to  any  machine,  the 
following  directions  are  almost  uni¬ 
versal:  Instead  of  the  all  too  familiar 
dark  battleship  gray,  the  machine  it¬ 
self  may  be  painted  a  medium  gray, 
(reflection  factor  from  30  to  50%). 
The  working  areas  or  the  danger  zones 
should  be  painted  a  buff,  (reflection 
factor  50%). 

In  these  experiments  duPont  com¬ 
pany  tried  light  blue,  aluminum,  yel¬ 
low,  light  gray,  light  green,  buff  and 
medium  gray  and  now  recommends  its 
“horizon  gray”  and  “spotlight  buff” 
where  work  is  being  done  on  dark  or 
shining  metals,  such  as  iron,  steel, 
nickel,  chromium,  etc.  For  color  con¬ 
trast  a  “spotlight”  green  is  recom¬ 
mended  where  the  material  is  brass, 
bronze  or  of  such  color  as  to  be  in 
contrast.  The  buff  and  gray  not  only 
give  the  better  reflection  factors  but 
under  time  tests  for  either  mercury, 
fluorescent  and  incandescent  lighting 
proved  best. 

It  was  found  that  the  old  battle¬ 
ship  gray  in  effeect  was  like  camou¬ 
flage  in  that,  being  of  the  same  or 
nearly  the  same  tone  as  the  metal 
being  worked  upon,  it  presented  a 
difficult  seeing  task  to  discriminate  be¬ 
tween  the  machine  itself  and  the  ma¬ 
terial.  In  zones  where  cutting  tools, 
band  saws,  shears  and  other  hazards 
exist,  the  desirability  of  having  such 
moving  and  dangerous  tools  in  sharp 
contrast  to  their  surroundings  is  ob- 


Septe. 


Iraii 


Utiliz-a 

hould 


TR^ 
spi 
kilowat 
trainiiij 
utilizal 


vising  r 
their  e! 


ciency. 

So  i 
Sound  ] 
mercial 
of  the 
lost  to 
compet 
are  be 
and  h 
work  V 
trial  a 


service 
Thei 
eral  ut 
bv  terr 


With  more  severe  restrictions  placed 
on  installation  of  lighting  equipment 
and  a  virtual  ceiling  on  the  total  foot- 
candle  intensity  permitted  this  paint¬ 
ing  procedure  offers  an  opportunity  to 
make  more  complete  utilization  of  the 
existing  illumination  to  derive  the 
maximum  seeing  from  it.  Further 
utilization  of  the  light  flux  can  be 
stepped  up  by  painting  of  the  complete 
surroundings  in  paints  of  higher  re¬ 
flection  factors  than  normally  have 
been  tbe  custom.  Light  emitted  from 
a  source  is  absorbed  in  the  darker 
colors  but  bounces  from  surface  to 
surface  of  bigber  reflection  factors  in 
such  a  way  that  both  diffusion  and 
full  utilization  of  the  flux  is  achieved. 
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A  psychological  factor,  too,  enters. 
In  surroundings  of  generally  light  col¬ 
ors  a  more  cheerful  atmosphere  pre¬ 
vails.  Moreover  the  difficult  problem  of 
housekeeping  is  alleviated  by  a  nat¬ 
ural  pride  in  maintaining  the  clean, 
light  surroundings.  Absence  of  severe 
dark-to-light  area  contrasts  in  the  sur¬ 
rounding  room  area  relieves  the  eye 
muscles  of  necessary  pupil  adjustment 
and  reduces  the  amount  of  energy  con¬ 
sumed  in  seeing. 

An  excellent  example  of  the  impetus 
which  has  been  given  to  the  three  di¬ 
mensional  painting  in  conjunction 
with  a  fine  lighting  installation  is  that 
at  United  Engineering  Co.,  Ltd.,  San 
Francisco,  pictured  here,  where  high 
bay  units  have  their  light  reflected  from 
a  light  colored  ceiling  and  walls  where 
the  machines  are  being  repainted. 


Septe.  'ber,  1943 — Electrical  West 


Lighting  57 


No.  3 


)lace(i 
)ment 
foot- 
paint- 
ity  to 
>f  the 
!  the 
irther 
n  be 
iplete 
T  re- 
have 
from 
arker 
:e  to 
rs  in 
and 
eved. 
Iters, 
t  col- 
pre- 
m  of 
nat- 
lean, 
jvere 
sur- 
:  eye 
ment 
con- 

setus 
e  di- 
:tion 
that 
San 
high 
from 
here 


Training  Vital 


Utiliz-a+ion  personnel 
should  be  prepared 


TR'.INING  is  still  necessary.  De¬ 
spite  dimout  and  a  curtailment  of 
kilowatt-hour  sales  for  the  duration, 
training  is  still  necessary  to  prepare 
utilization  personnel  for  their  jobs  ad¬ 
vising  and  assisting  customers  to  utilize 
their  electric  service  to  its  highest  effi¬ 
ciency. 

So  feels  Ted  Bakeman,  of  Puget 
Sound  Power  &  Light,  manager  of  com¬ 
mercial  and  industrial  utilization.  Many 
of  the  specialized  personnel  have  been 
lost  to  the  war  and  men  formerly  on 
-  competitive  commercial  contract  work 
I  are  being  trained  as  lighting,  power 
and  heating  representatives.  Their 
work  will  be  principally  among  indus¬ 
trial  and  commercial  customers  on 
service  and  maintenance  only. 

There  are  six  or  eight  of  these  gen¬ 
eral  utilitv  service  consultants  assigned 
by  territory  or  by  customers  in  certain 
areas. 

First  training  program  bas  been  on 
lighting.  Their  work  calls  for  periodic 
and  frequent  calls  upon  customers  to 
confer  with  them  upon  utilization  in 
I  general  as  well  as  rates,  service,  com- 
j  plaints. 

“When  you  come  right  down  to  it,” 

.  said  Bakeman,  “our  work  is  a  pure 
utilization  service.  We  must  always 
help  our  customers  convert  the  raw 
kilowatt-hours  into  useful  service  such 
as  seeing  ability,  relief  from  eye  strain, 
critical  inspection  aids,  etc.  There  is 
nothing  absolute  in  the  way  these  kilo¬ 
watt-hours  can  be  used.  A  great  flexi¬ 
bility  in  the  manner  of  use  and  in  the 
efficiency  of  utilization  is  always  there 
and  our  men  can  help  customers  to  de¬ 
sign  their  uses  for  greater  efficiency.” 

These  men  are  trained  to  handle  rim- 
of-the-niill  problems  and  recognize 
those  which  call  for  a  specialist.  They 
are  hacked  up  by  specialists  not  only 
in  the  lighting,  but  on  beating  and 
power  and  on  heavy  duty  commercial 
cooking. 

The  school  is  unique  in  its  handling. 
Previous  methods  used  to  call  for  three 
to  five  days  of  intensive  schooling. 
Bakeman  feels  that  perhaps  this  was 
too  intensive  and  made  it  difficult  for 
the  men  to  absorb  the  full  knowledge. 
The  new  technique  calls  for  13  or  14 
^ssions  of  two  hours  each  three  times 
a  week  from  8:30  to  10:30  mornings 
on  Mondays,  Wednesdays  and  Fridays. 
It  consists  of  lectures,  question  and  an¬ 
swer  o  inferences  and,  between  sessions, 
a  field  assignment.  With  the  first  lec¬ 
ture  on  visual  tasks,  for  example,  the 
men  were  assigned  to  pick  out  a  regu¬ 
lar  customer  and  analyze  the  factors 


brought  forth  in  the  lecture  related  to 
visual  tasks  and  to  make  a  report  to 
the  next  class  upon  them.  They  were 
asked  to  note  the  various  science  of 
seeing  factors  in  evidence  in  workman¬ 
ship  and  in  the  operation  by  employ¬ 
ees.  Such  things  as  blinking,  scowling, 
shading  of  eyes,  etc.,  were  to  be  re¬ 
ported. 

In  addition,  discussion  of  papers 
was  held  and  seminar  conferences  with 
an  experienced  man.  For  example,  a 
certain  lighting  design  problem  is  taken 
and  discussion  ensues  on  what  has  been 
done,  what  could  be  done  and  what 
could  be  done  better.  Then  a  lighting 
survey  is  made  in  the  company  of  an 
experienced  man.  Thus,  lecture,  discus¬ 
sion,  conference  and  seminar  are  sup¬ 
plemented  by  field  work  both  by  them¬ 
selves  and  with  experienced  men  ac¬ 
companying  them. 

Sixteen  men  in  all  were  taking  this 
class  work,  many  not  yet  assigned  to 
such  work  but  coming  from  other  de¬ 
partments  to  get  the  training.  All  of 
them  were  from  the  Seattle  division. 
Later  a  week  of  conferences  mav  be 
held  twice  a  year  as  refresher  courses 
for  the  division  personnel. 

Since  lighting  is  the  one  service  that 
all  customers  use,  the  first  field  for 
training  was  in  lighting.  Later  it  is 
planned  to  have  similar  training  on 
heating  and  powder.  Instructors  are 
Paul  Marble.  A1  Couch  and  Ted  Bake¬ 
man.  Gail  Blanchard,  a  power  special¬ 
ist,  was  also  drafted  for  the  course,  as 
was  George  Rideout,  wffio  talked  on 
training  and  personnel  work.  The  in¬ 
structors  handle  related  subjects  and 
w'ork  together  at  each  class.  No  less 
than  three  are  on  each  class  program 
in  order  to  provide  diversity,  not  only 
in  personalities  but  in  means  of  ex¬ 
pressing  the  information.  The  final 
session,  it  is  planned,  will  be  one  in 
which  the  group  will  be  taken  to  major 
equipment  distribution  points  to  ac¬ 
quaint  them  with  the  availability  of 
equipment  in  the  territory. 

•  Publication  of  a  lighting  hand¬ 
book,  preparation  of  a  moving  picture, 
and  employment  of  a  technical  secre¬ 
tary  are  on  the  program  for  the  Illumi¬ 
nating  Engineering  Societv,  based  on 
recommendations  presented  by  the  so¬ 
ciety’s  committee  on  postwar  planning. 
The  technical  secretary  will  be  added 
to  the  staff  and  serve  under  the  execu¬ 
tive  secretary  at  society  headquarters. 
In  general,  he  will  be  engaged  in 
stimulating  technical  and  research 
projects.  The  handbook  is  to  include 
solutions  of  specific  problems  in  in¬ 
dustrial  and  commercial  lighting  as 
well  as  contain  general  principles  of 
design  and  methods  of  calculation.  It 
will  be  supervised  by  a  handbook  pub¬ 
lication  committee  headed  by  S.  B, 


Williams,  editor  of  Electrical  World. 
The  moving  picture  is  planned  as  an 
educational  medium  for  improving 
lighting  conditions  in  wartime  indus¬ 
trial  applications. 

School  Lighting 

School  lighting  at  least  can  proceed 
intelligently  whenever  it  is  possible  to 
use  critical  materials  in  the  lighting  of 
schools  again.  In  California  this  is 
provided  for  by  a  three-part  program 
which  will  reach  school  officials,  teach¬ 
ers,  boards  of  education,  and  archi¬ 
tects. 

A  revised  and  new  edition  of  Rec¬ 
ommended  Practices  for  Lighting  Cali¬ 
fornia  Schools  has  just  been  prepared 
by  the  research  committee  of  the  Sight 
Conservation  Council  of  Northern  Cali¬ 
fornia  for  the  California  State  Depart¬ 
ment  of  Education,  Division  of  School- 
house  Planning,  at  Sacramento,  as  the 
first  part  of  that  program. 

This  19-page  mimeographed  bulletin 
has  been  published  by  the  state.  It  is 
the  ivork  of  the  council’s  research  com¬ 
mittee,  consisting  of  Clark  Baker,  light¬ 
ing  counselor.  Northern  California  El¬ 
ectrical  Bureau;  Charles  Bursch,  Ph.D., 
Chief,  Division  of  Schoolhouse  Plan¬ 
ning,  California  State  Department  of 
Education;  John  Lyon  Reid,  A. LA., 
Ernest  J.  Kump  Co.  and  Leland  H. 
Brown,  Ph.D.,  chairman  of  the  com¬ 
mittee,  associate  professor  of  electrical 
engineering,  Stanford  University,  Dr. 
R.  S.  French,  president  of  the  Sight 
Conservation  Council  and  principal  of 
California  School  for  the  Blind,  Berke¬ 
ley,  was  its  editor. 

The  second  part  of  the  program  will 
be  to  make  a  field  test  of  its  acceptance 
and  understandability,  together  with 
visual  demonstrations  of  the  major  fac¬ 
tors  contained  in  the  bulletin  before 
selected  audiences  of  school  trustees, 
school  business  managements,  school 
supervisors  and  school  nurses.  Several 
county  school  boards  will  be  given  an 
opportunity  first  to  read  the  bulletin, 
then  be  questioned  as  to  their  under¬ 
standing  of  its  technical  material  and 
then  offered  demonstrations  to  clear  up 
any  (piestions  as  to  the  application  of 
the  principles  outlined  therein. 

This  will  be  preliminary  to  a  broader 
educational  program  following  the 
war.  which  will  carry  the  same  demon¬ 
strations  and  information  to  the  entire 
school  system. 

The  project  is  a  cooperative  one 
which  is  receiving  voluntary  support 
from  the  council,  school  officials  and 
the  State  Department  of  Education  in 
order  that  it  may  be  carried  on  for  the 
benefit  of  the  children  of  the  state 
whose  education  will  be  influenced, 
aided  or  retarded  by  the  lighting  con¬ 
ditions  in  school  premises. 
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Maintain  Plant  Lighting  Efficiency 


What  price  good  equipment  unless  it  is  kept  clean?  Soap 
and  water,  not  mere  dusting,  restores  original  light  output 


Westinghouse 
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1.  Regularity  pays.  Dirt,  dust  and 
grease,  studies  show,  reduce  lighting  effi¬ 
ciency  as  much  as  35%  a  month.  A  study 
in  Cincinnati  indicated  an  average  cost  of 
cleaning  per  fixture  of  20  cents.  With  a  35% 
depreciation  per  month,  it  estimated  the 
most  economical  cleaning  interval  to  be 
every  22  days.  Such  costs  may  differ  in 
other  plants  but  the  relationship  is  close. 

It  pays  to  clean  equipment  on  a  regular 
schedule — possibly  during  the  swing  shift  or 
graveyard  shift  or  on  Sunday. 

2.  Thoroughness  pays.  The  difference 
between  a  good  soap  and  water  cleaning 
and  a  wiping  off  of  dust  is  as  much  as  20% 
of  light  output.  The  cost  of  the  washing  job 
will  not  be  enough  higher  to  balance  the 
loss  in  light. 

3.  Equipment  pays.  Valuable  time  is 
wasted  in  makeshift  maintenance.  Good 
ladders  for  safety,  scaffolds,  bridges,  cat- 
walks  for  access  to  lighting  may  seem  costly 
but  they  pay  in  time  saved  and  in  reduction 
of  accidents.  Safe,  sturdy  equipment  is 
necessary  for  access  to  the  lamps. 

4.  Soap  and  water  with  a  good  alka¬ 
line  detergent  like  tri -sodium  phosphate,  will 
cut  grease.  It  can  be  used  on  porcelain  ena¬ 
meled  or  glass  equipment  or  in  weak  solu¬ 
tion  on  painted  surfaces  of  pressed  composi¬ 
tion  reflectors,  but  DON’T  use  it  on  alumi¬ 
num.  Use  an  Alzac  cleaner  on  aluminum. 

5.  Two-man  teams  sometimes  do  tbe 
job  quicker  and  bence  interfere  with  pro¬ 
duction  less.  One  man  on  the  ladder  re¬ 
moves  lamps  and  dismantles  reflectors  and 
hands  them  down  to  the  man  on  the  ground, 
taking  the  previously  cleaned  reflectors  and 
lamps  from  the  latter  and  putting  them  up 
while  the  man  on  the  ground  washes  those 
taken  down. 

6.  Moving  the  ladder  to  the  next  unit, 
the  process  is  repeated.  The  man  on  tbe 
ladder  has  a  pocketful  of  starters,  tests  tbe 
lamps  and  sees  that  the  unit  operates. 

7.  Group  replacement  may  pay  when 
all  costs  are  considered.  With  about  the 
same  life  expectancy,  lamps  should  burn 
about  the  same  length  of  time  if  voltage  is 
uniform.  If  replaced  at  about  80%  of  their 
rated  life,  20%  may  have  failed  and  the 
balance  have  delivered  83%  of  their  light. 

8.  Sorting  of  lamps  taken  down,  those 
nearly  through  can  be  eliminated  and  those 
still  good  can  be  used  to  refill  sockets  of 
those  which  fail  between  group  relamping. 

9.  Mercury  lamps,  costing  more  and 
having  indefinitely  longer  life,  cannot  well 
be  group  replaced.  The  plan  works  best 
for  filament  and  fluorescent  lamps. 

10.  If  lamp  life  is  short  it  may  be 
caused  by  overvoltage,  temperature,  or  me¬ 
chanical  hazards.  Check  all  three. 

11.  Trouble  shooting  on  fluorescent 
lamps  is  simple  if  directions  found  in  the 
following  pamphlets  are  followed. 

“How  to  Maintain  Lighting,”  General 
Electric  Co. 

“Fluorescent  Senice  and  Maintenance,” 
^  estinghouse. 

“Timely  Tips  on  Fluorescent  Mainte¬ 
nance,”  Sylvania. 
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Priorities 

Fewer  regulations 
Issued  last  month 

Type  RW  wire  is  done  for  the 
duration.  Fluorescent  lighting 
fixtures  are  under  tighter  restric¬ 
tions.  Poles  are  under  a  specific  price 
ceiling.  Stove  rationing  finally  goes 
■  into  elTect.  Such  were  the  top  items 
of  a  quiet  month  in  regulations  and 
price  controls  affecting  this  industry. 
Probably  nearly  everything  else  is  in 
the  groove  by  now  and  further  re¬ 
straints  are  likely  to  be  only  to  smooth 
out  remaining  burrs. 

§  Type  RW  (NE  Code)  insulation  for 
building  wire  takes  considerable  new 
rubber.  To  conserve  remaining  stocks 
for  war  needs  no  more  RW  wire  will 
be  made.  Its  special  virtue,  that  it 
could  be  used  underground  and  in  wet 
locations  without  lead,  will  have  to  be 
supplied  by  a  return  to  lead  covering 

!of  cables.  Underwriters’  Laboratories 
say,  because  acceptable  properties  and 
performances  of  new  insulating  com¬ 
pounds  have  not  been  established, 
f- 

i§  Fluorescent  lighting  fixtures  were 
rationed  still  less  metal  by  an  amend¬ 
ment  to  L-78,  Aug.  18.  It  did  permit 
h  manufacture  until  Dec.  1,  1943,  of  fix- 
p  tures  for  offices  and  drafting  rooms, 
termed  non-industrial,  because  inven¬ 
tories  of  these  are  nearly  exhausted. 
Manufacture  of  some  industrial  types 
is  stopped  and  weight  limitations  are 
extended  to  all  permissible  types.  Only 
portables,  hazardous  location  fixtures, 
and  shipboard  fixtures  are  exempted 
:  from  the  metal  limitations.  Other  de¬ 
tails  restrict  sales  between  manufac¬ 
turers  and  distributors,  retailers  sales 
of  inventory  and  delivery  for  storage. 

•  Airport  lighting  equipment  to  equip 
;  more  fields  with  low  visibility,  high 
intensity  landing  area  lighting  was  dis¬ 
cussed  l)y  the  Airport  Lighting  Equip¬ 
ment  Industry  advisory  committee  of 
WPB,  of  which  H.  S.  Kimball,  man¬ 
aging  director  of  Lights,  Inc.,  Los 
Angeles,  is  a  member  from  the  West. 
Cooperative  design  efforts  will  make 
available  “snow’  country  contact  lights” 
for  many  airports  this  fall. 

•  Repairs  were  given  further  assis¬ 
tance  by  amendments  and  directions. 
Blanket  preference  ratings  w’ere  as¬ 
signed  for  repair  and  maintenance  to 
Be  applied  by  persons  eligible  to  use 
them  to  repair  machinery  and  equip¬ 
ment.  even  if  the  repair  job  does  not 
involve  delivery  of  repair  parts  or  ma¬ 
terials.  (PR-3,  amended  Aug.  10.) 


•  Farm  machinery  repairs  were  like¬ 
wise  given  aid  by  an  amendment  to 
PR-19,  Aug.  12. 

•  Welding  rod  for  repair  shops  is 
made  available  in  small  quantities 
under  assignment  of  an  AA-2  to  them 
by  Direction  10  to  CMP-5,  July  28. 
Any  shop  may  purchase  up  to  $15 
worth  regardless  of  previous  use,  and 
up  to  $100  worth  if  more  was  used 
a  previous  month. 

•  Western  poles  and  piling  were  given 
specific  maximum  prices  by  OPA, 
under  Amendment  1  to  Revised  MPR 
284  (Western  primary  forest  products) 
effective  Aug.  3.  Previously  GMPR 
covered,  but  new  prices  for  piling  are 
set  lower  than  Mar.  1,  1942,  while 
poles  remain  the  same.  Basic  prices 
for  Western  red  cedar  and  clean  peeled 
Douglas  fir  are  given  untreated,  with 
maximums  for  various  types  of  treat¬ 
ing.  Prices  are  f.o.b.  cars  at  the  load¬ 
ing  point  in  California  and  parts  of 
Oregon,  Washington  and  Canada  west 
of  the  Cascades. 

•  Stove  rationing — except  for  electric 
stoves — became  effective  Aug.  24,  ac¬ 
cording  to  OPA.  Dealers  may  obtain 
information,  registration  forms  to  ob¬ 
tain  their  licenses  to  sell  and  their  in¬ 
ventory  ceiling  and  other  particulars 
from  OPA  or  local  rationing  boards. 

•  Table  and  floor  lamps,  OPA  warned, 
must  not  be  hiked  in  price  by  subter¬ 
fuges.  The  warning  was  issued  to  manu¬ 
facturers,  jobbers  and  retailers.  Minor 
changes  in  design,  changes  in  price 
differentials,  sales  by  jobbers  who 
never  sold  lamps  before  and  thus  es¬ 
tablished  their  own  prices,  were  among 
the  abuses  warned  against.  Lamps 
come  under  MPR-188  as  well  as  GMPR. 

•  Assembled  radios,  too,  OPA  warned 
dealers,  must  not  be  sold  without  tags 
attached  by  the  assembler  to  indicate 
the  officially  sanctioned  retail  ceiling 
price  for  each  item.  Any  assembled 
sets  purchased  before  July  25  and 
without  tags  are  to  be  held  in  stock 
until  OPA  and  the  assembler  can  pro¬ 
vide  proper  tags  and  labels.  This  or¬ 
der,  MPR-430,  went  into  effect  July 
26.  Labels  inside  the  cabinet  must 
show  circuit  diagram,  tubes,  manufac¬ 
turer’s  model  number  and  name,  as¬ 
sembler’s  name  and  address  and  his 
stock  number.  This  information  is 
required  to  be  furnished  the  purchaser 
on  his  sales  slip,  as  well  as  guarantee, 
price  and  his  own  name  and  address. 

•  Construction  materials  are  now  gov¬ 
erned  by  CMP-6,  but  what  can  and 
cannot  be  built  comes  under  L-41. 
Electrical  contractors,  under  CMP-6, 


are  classed  as  “secondary  consumers” 
and  obtain  their  materials  by  an  al¬ 
lotment  number  assigned  to  the  prime 
consumer  for  which  the  building  is  to 
be  done.  Preference  ratings  are  as¬ 
signed  the  project  and  the  contractor 
obtains  his  materials  under,  these.  Sup¬ 
ply  of  critical  metals,  Donald  Nelson 
announced,  is  still  less  than  the  need. 

•  Pacific  Northwest  Region  has  been 
set  up  to  decentralize  and  expedite  the 
war  agencies.  George  K.  Comstock, 
president  of  Electrical  Products  Con¬ 
solidated,  and  vice-president  of  Pacific 
Huts,  Inc.,  and  a  past  president  of 
Seattle  Chamber  of  Commerce,  has 
been  made  regional  director,  with 
headquarters  in  Seattle. 

Dimout  and  Display 

Dimout  regulations  in  effect  on  the 
Pacific  Coast  have  developed  a  new 
technique  in  window  display  and  win¬ 
dow  lighting.  This  method  is  briefly 
outlined  by  W.  E.  Parnum,  display 
manager  for  B.  C.  Electric  Railway 
Co.,  Vancouver,  as  follows: 

“Many  merchants  during  present 
dimout  restrictions  are  learning  to  use 
more  color-lighting  in  window  dis¬ 
plays,  which  not  only  eiiahles  them  to 
conform  to  regulations,  but  also  to  ex¬ 
periment  with  the  use  of  color  to  add 
interest  to  many  types  of  window  ad¬ 
vertising  —  especially  when  windows 
are  deep  enough  to  allow  the  use  of 
concentrated  white  spotlights  to  high¬ 
light  items  of  interest  on  display. 

“Taking  our  B.  C.  Electric  Granville 
Street  store  as  an  example,  we  have 
achieved  a  colorful  solution  to  the  dim- 
out  rules,  through  the  cooperation  of 
our  lighting  engineers. 

“/n  the  Daytime — All  overhead  win¬ 
dow  lighting  is  switched  on,  together 
with  colored  spotlights  to  keep  our 
window  displays  bright  and  colorful. 
Also  it  is  to  reduce  daytime  reflections, 
especially  on  sunny  days,  when  win¬ 
dows  produce  mirror-like  reflections 
which  mar  so  many  displays  that  do 
not  have  sufficient  lighting. 

“In  the  Evenings — Our  main  over¬ 
head  lighting  is  switched  off  and  we 
use  three  reflector  type  spotlights  in 
each  window,  capped  with  various 
color  lenses  to  obtain  dramatic  light¬ 
ing  effects  and  at  the  same  time,  reduce 
the  overflow  of  light  on  sidewalk  areas 
to  within  the  renuired  one  foot-candle. 

“There  are  other  ways  of  achieving 
these  results,  but  after  much  experi¬ 
ment  this  was  found  to  be  the  most 
effective.  Local  merchants  are  invited 
to  call  upon  our  lighting  staff,  who 
gladly  offer  advice  on  special  window 
lighting  problems.” 
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Dutch  Flat  Designed  As  Fully  Automatic 


Factory  assemblies  are  used  to  cut  labor  costs  in  27,500  kva., 
PG  and  E  hydro  plant.  Governor,  switchboard  and  I  l-kv. 
bus  are  completely  enclosed.  Stator  shipped  in  one  piece 


1A I'EST  of  hydro  plants  to  go  into 
operation  on  the  system  of  the 
^  Pacific  Gas  and  Electric  Co.  is 
Dutch  Flat,  adding  27.500  kva.  in 
hydro  generating  capacity  to  the  894.- 
700  kva.  already  in  operation  on  this 
vast  system.  The  plant  was  designed 
for  full  automatic  operation  in  line 
with  the  company’s  policy  of  making 
all  of  the  newer  and  smaller  hydro 
plants  automatic.  For  the  present, 
however,  the  plant  is  being  operated 
only  semi-automatically. 

Provision  has  been  made  so  that  in 
the  future  the  unit  can  he  readily 
ada})ted  for  complete  automatic  start¬ 
ing.  Also,  provision  has  been  made 
to  add  a  selsyn  controlled  load  limit 
to  the  governor  and  the  present  float 
control  in  the  tailrace  so  that  the  load 
on  the  unit  can  be  determined  auto¬ 
matically  by  the  amount  of  water  be¬ 
ing  used  by  a  future  plant  to  he  built 
downstream  from  Dutch  Flat. 

The  power  house  is  located  on  the 
Bear  River  in  Placer  County.  Develop¬ 
ment  of  the  watershed  from  which  the 
plant  derives  its  water  was  started  in 
1913,  when  the  first  units  at  Drum 
power  house  were  placed  in  service. 
Next  followed  Halsey  in  1916;  Spauld¬ 
ing  No.  1  and  Wise  in  1917,  and 
Spaulding  No.  3  in  1929.  This  latter 
is  a  fully  automatic  plant  of  7,000 
kva.  capacity. 

Dutch  Flat  utilizes  about  half  of  the 
drop  between  Drum  and  the  Bear 
River  head  dam  which  is  the  diversion 
for  the  Halsey  plant.  The  final  plant 


T,  J.  Corwin  and  D.  P,  Dinapo/, 

PG  and  E,  San  Francisco 

in  the  project  will  be  Colfax  which 
will  utilize  the  remaining  drop  and 
bring  the  development  to  its  ultimate 
capacity  of  about  150,000  kva. 

Diversion  for  Dutch  Flat  plant  is 
made  some  five  miles  upstream  from 
the  power  house  at  an  afterbay  reser¬ 
voir  just  below  Drum  power  house.  A 
96-ft.  dam  was  built  here  in  1924,  for 
the  purpose  of  regulating  the  flow  be¬ 
low  Drum  power  house.  With  a  26-ft. 
range  in  the  water  surface  at  the  in¬ 
take,  200  acre-ft.  of  storage  is  avail¬ 
able  for  Dutch  Flat.  Maximum  di¬ 
version  is  475  cfs.  The  elevation  of  the 
tunnel  invert  at  the  intake  structure 
was  established  to  take  advantage  of 
this  storage  and  still  be  high  enough 
to  permit  the  normal  discharge  to  flow 
through  the  sluice  gates  at  the  dam 
without  the  water  surface  rising  to  a 
point  where  it  would  flow  into  the 
tunnel. 

Intake  and  Tunnel 

The  trash  rack  bars  in  the  intake 
structure  cover  a  large  area  in  order 
to  insure  a  low  velocity  of  flow 
through  the  bars.  They  are  serviced 
with  two  automatic  trash  rakes  operat¬ 
ing  on  an  endless  chain.  The  number 
of  rake  bars  and  the  speed  of  travel 
is  such  that  the  entire  surface  is  raked 

Dutch  Flat  operates  under  a  head  of 
596  ft.  with  a  single  semi-automatic, 
27,500-l(va.  generator.  Only  one  plant 
remains  to  complete  Bear  River  project 


clean  in  about  one  minute  of  continu¬ 
ous  operation.  These  rakes  are  float 
controlled  and  operate  automaticallv 
only  when  enough  debris  collects  to 
cause  a  small  increase  in  the  loss  of 
head  through  the  bars.  A  momentan 
contact  is  provided  for  manual  opera¬ 
tion. 

A  tunnel  21,600  ft.  in  length  con¬ 
veys  the  w'ater  from  the  intake  to  the 
surge  chamber  above  the  power  house. 
The  rough  excavation  approximated  a 
12-ft.  horseshoe  section.  In  general 
the  upper  and  lower  ends  of  the  tunnel 
were  driven  through  slate  formation 
and  did  not  require  concrete  lining. 
About  13.000  ft.  was  through  serpen¬ 
tine.  Timber  sets  and  lagging  were 
required  in  this  formation  and  in 
many  places  the  framing  w'as  distorted 
due  to  swelling  of  the  serpentine,  ap¬ 
parently  caused  by  air  slacking.  This 
action  was  retarded  and  in  many 
places  stopped  by  applying  a  thin 
layer  of  gunite  on  the  exposed  sur¬ 
faces.  Permanent  concrete  was  placed 
throughout  the  serpentine  formation. 

Surge  Chamber 

The  surge  chamber  w'as  propor¬ 
tioned  to  permit  the  plant  to  pull  up 
to  full  load  in  one  minute  or  reject  full 
load  in  four  seconds.  This  required 
a  differential  type  surge  tank  in  order 
to  keep  its  size  within  reasonable 
limits.  Due  to  the  topography  at  the 
site  a  non-spilling  tank  had  many  defi¬ 
nite  advantages.  The  tank  has  a  total 
depth  of  90  ft.  and  a  maximum  diam¬ 
eter  of  34  ft.  The  lower  50  ft.  of  the 
tank  was  excavated  in  the  form  of  an 
inverted  truncated  cone. 

As  the  excavation  of  the  tank  pro¬ 
gressed,  circular  gunite  bands  were 
placed  to  hold  the  formation.  Thi? 
method  obviated  the  use  of  timber 
braces  and  simplified  construction 
problems.  Since  about  one-third  of 
the  tunnel  is  unlined,  a  sand  trap  wa5 
placed  directly  under  the  tunnel  at  the 
lower  end.  It  is  about  100  ft.  long  and 
consists  of  a  series  of  ports  which  will 
trap  material  moving  along  the  invert 
of  the  tunnel.  Flow  through  the  sluice 
is  controlled  by  a  34-in.  butterfly  valve. 

The  penstock  is  3,640  ft.  in  length 
and  varies  in  diameter  from  96  in.  to 
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78  in.,  and  in  plate  thickness  from  % 
to  1  in.  The  pipe  was  fabricated 
[from  I  i  rebox  steel  with  longitudinal 
land  cin  umferential  joints  welded  auto- 
maticallv  with  a  shielded  arc.  Each 
weld  was  radiographed  except  for 
plates  under  one-half  inch.  All  sec¬ 
tions  were  stress  relieved  in  a  furnace. 
Circumferential  field  joints  were  riv¬ 
eted.  the  rivets  being  counter-sunk  on 
the  inside  and  with  a  single  butt  plate 
on  the  outside. 

Spun  enamel  lining  was  placed  in 
each  section  of  pipe  in  the  shop.  This 
spun  enamel  finish  has  the  appearance 
of  a  waxed  linoleum  and  the  penstock 
as  a  whole  had  a  very  smooth  bore. 

Ten  expansion  joints  with  inserts  of 
nickel-clad  steel  were  required.  At  the 
suggestion  of  the  manufacturer  these 
joints  were  assembled  and  packed  in 
the  shop.  This  method  proved  to  be 
uperior  to  former  practice  of  assem¬ 
bling  joints  in  the  field.  Five  groups 
of  air  valves  were  placed  at  critical 
points  along  the  line.  A  96-in.  hydrau¬ 
lically  operated  butterfly  valve  located 
at  the  head  of  the  penstock  can  be 
closed  by  remote  control  from  the 
power  house,  but  can  be  opened  only 
by  controls  at  the  valve.  Automatic 
features  may  be  added  at  some  later 
date  so  that  the  valve  will  be  self-clos¬ 
ing  in  case  of  penstock  failure. 


Power  House 


The  single  29,000-hp.,  vertical  Fran¬ 
cis  reaction  turbine  operates  under  a 
net  effective  head  of  .596  ft.  The  gen¬ 
erator  is  rated  27,.500  kva.,  0.8  P.F.. 
11.000  volts.  60  cycles,  400  rpm.,  and 
has  a  direct  connected  2.50-volt  exciter. 
Output  of  the  machine  is  fed  into  the 
company's  110-kv.  system  through  a 
bank  of  three  10,000-kva.  transformers. 

The  turbine  governor  is  of  the  oil 
pressure  relay  valve  actuator  type  con¬ 
trolling  the  gate  position  through  oil 
operated  servomotors  and  is  complete¬ 
ly  enclosed  in  a  metal  cabinet  as  shown 
in  one  of  the  accompanying  photo¬ 
graphs.  This  cabinet  contains  all  es- 
ential  auxiliary  controls  and  instru¬ 
ments  for  the  operation  of  the  unit. 

The  governor  oil  pressure  system  is 
upplied  by  duplicate  oil  pumps,  one 
electrically  driven  for  normal  use  and 
the  other  driven  by  a  small  water 
"heel  contained  in  the  governor  cabi¬ 
net.  The  latter  operates  automatically 
m  case  the  motor  driven  pump  fails  to 
produce  sufficient  pressure. 

The  main  butterfly  valve  is  78  in.  in 
diameter  and  is  hydraulically  operated. 
Idle  \alve  is  closed  by  pressure  taken 
from  the  penstock  side  of  the  valve 
and  opened  by  pressure  from  the  scroll 
fide.  The  turbine  is  equipped  wdth  a 
lOO^r  relief  valve.  Two  independently 
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driven  oil  pumps  supply  the  turbine 
guide  bearing.  One  is  driven  by  an  a-c 
motor  and  the  other  by  a  d-c  motor,  so 
controlled  that  the  d-c  motor  auto¬ 
matically  starts  in  the  event  of  failure 
of  the  a-c  motor.  In  event  of  total  oil 
failure  the  unit  will  shut  itself  down 
and  lock  out.  Oil  is  supplied  to  the 
bearing  for  about  30  minutes  after  the 
main  butterfly  valve  is  closed. 

A  mechanical  overspeed  device  of 
the  fly-ball  type  is  provided  in  the 
housing  immediately  above  the  turbine 
bearing,  which  actuates  the  control 
valve  to  close  the  main  butterfly  valve. 
The  setting  of  this  overspeed  device  is 
higher  than  the  setting  of  the  electrical 
overspeed  device  in  order  that  the  lat¬ 
ter  w'ill  normally  function  first. 

Generator 

The  generator  has  full  class  “B”  in¬ 
sulation  in  both  armature  winding  and 
field  coils.  Lower  and  upper  guide 
bearings  are  self-lubricating,  the  latter 
being  combined  wdth  the  thrust  bear¬ 
ing  in  the  same  lubricating  oil  reser¬ 
voir.  Water  coils  supplied  from  the 
same  source  as  the  air  coolers  of  the 
generator  are  used  to  cool  the  bearing 
oil. 

The  stator  was  shop  fabricated. 


wound  and  completely  assembled  at 
the  factory  and  shipped  in  one  piece, 
which  is  unusual  for  a  stator  of  this 
size.  This  effected  a  considerable  sav¬ 
ing  in  field  labor  by  eliminating  the 
installation  of  joint  coils  and  their  con¬ 
nections  at  the  site.  Cooling  water  for 
the  air  coolers  as  well  as  for  the  gen¬ 
erator  bearing  lubricating  oil  is  sup¬ 
plied  from  the  tailrace  by  three  pumps, 
two  for  normal  use  and  one  as  a  spare. 
Air  operated  brakes  are  provided  to 
stop  the  rotor  and  are  so  arranged 
that  they  serve  as  jacks  for  lifting  the 
rotor  off  the  thrust  bearing  to  facili¬ 
tate  maintenance  and  inspection. 

The  generator  is  provided  with  a 
fire  extinguisher  manifold  to  which 
water  can  be  applied  to  the  windings 
from  a  water  tank  located  above  the 
power  house.  Water  to  the  manifold 
is  controlled  by  simultaneous  opera¬ 
tion  of  two  solenoid  operated  valves 
in  series.  One  is  operated  by  the  gen¬ 
erator  differential  relays  and  the  other 
by  the  opening  of  a  thermostatic  cir¬ 
cuit.  This  circuit  consists  of  32  nor¬ 
mally  closed  thermostats  connected  in 
series  installed  near  the  stator  wind¬ 
ing.  The  valves  and  piping  are  so  ar¬ 
ranged  that  when  routine  testing  of  the 
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automatic  operation  of  these  valves  is 
done,  the  water  is  shut  off  from  the 
generator  manifold  and  open  to  drain 
into  the  tailrace. 

Switchgear  and  Bus 

The  11-kv.  switchgear,  including 
two  oil  circuit  breakers,  disconnect 
switches  and  instrument  transformers 
consists  of  factory  built  and  assembled 
metal  enclosed  cubicles.  The  main 
leads  from  the  generator  to  the  switch- 
gear  and  from  the  switchgear  to  the 
transformers,  including  the  outdoor 
transfer  disconnects,  are  metal  en¬ 
closed  bus  runs,  factory  built  and  as¬ 
sembled. 

This  design  eliminated  cable  connec¬ 
tion,  making  a  complete  metal  enclosed 
connection  from  the  generator  termi¬ 
nals  to  the  low  tension  bushing  throat 
of  the  main  step-up  transformer  bank. 
These  units  were  assembled  in  the  fac¬ 
tory  in  as  large  sections  as  could  con¬ 
veniently  be  handled  in  the  field,  there¬ 
by  effecting  considerable  saving  in  in¬ 
stallation  costs. 


Main  generator  showing  enclosed  gov¬ 
ernor  cabinet,  fire  extinguisher  valves 
and  permanent  magnet  generator  on 
extreme  upper  end  of  generator  shaft. 
Automatically  operated  valves  (right) 
supply  water  in  event  of  generator  fire 

Transformers 

The  main  transformer  bank  consists 
of  three  10,000-kva.,  11-kv.  to  110-kv. 
transformers  connected  delta-wye,  with 
a  fourth  as  a  spare.  Self-cooled  rating 
of  each  is  7,500  kva.  and  self-cooled, 
with  blowers,  10,000  kva.  The  trans¬ 
formers  are  mounted  on  rails  with  the 
usual  transfer  track. 

The  110-kv.  and  11-kv.  transformer 
transfer  switches  are  arranged  so  that 
the  operation  of  one  control  handle 
permits  substituting  the  spare  for  any 
one  of  the  three  units  in  operation 

Main  outdoor  1 1 -lev  bus,  transformer 
bus  and  low-tension  transfer  switches 
are  all  protected  with  metal  enclosures. 
The  I  l-kv  metal-clad  switchgear  shown 
at  right  is  a  factory-assembled  unit 


with  only  one  manipulation  to  perform. 

Automatic  Features 

Automatic  features  of  this  plant  are 
similar  to  those  of  other  automatic 
plants  on  the  PG  and  E  system.  The 
plant  is  provided  with  an  automatic- 
manual  transfer  switch  so  that  on  the 
manual  position  certain  automatic  fea¬ 
tures  are  cut  out  to  prevent  shutting 
down  of  the  unit.  Thus  the  plant  be¬ 
comes  a  manually  operated  plant  re¬ 
taining  the  main  protective  features 
that  are  normally  used  in  such  plants. 
As  previously  stated,  the  plant  may 
be  made  fully  automatic  at  a  later  date 
with  a  minimum  of  additions  and 
changes. 

It  is  to  be  noted  that  throughout  the 
job  every  effort  was  made  to  simplify 
design,  utilize  factory  assemblies  inso¬ 
far  as  possible  to  reduce  field  costs, 
and  yet  provide  ample  safety  devices 
as  well  as  those  features  that  make  for 
simple  trouble-free  operation — all  in 
keeping  with  the  most  advanced  ideas 
in  hydro  design. 
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Distribution  Fundamentals 


Dear  George: 

Leonardo  da  VINCI  claimed  that  there  was 
no  beauty  in  a  straight  line,  but  he  left  out 
his  opinion  of  a  bare  one.  Whether  in  the  swim 
or  on  the  go,  the  primary  purpose  of  the  ''Bell” 
of  Manhattan  is  to  put  through  telephone  calls. 
It's  the  some  way  with  those  live  wires  in  the 
alleys — their  primary  purpose  is  to  take  elec¬ 
tricity  from  the  rivers  and  the  steam  boilers  to 
the  customers'  refrigerators  and  furnace  thermo¬ 
stats,  and  they've  got  to  do  it  in  such  a  way  that 
the  company's  treasurer  won't  be  embarrassed 
when  bond  interest  day  rolls  around.  So  we  get 
to  the  $64  question:  "Should  they  be  bare  or 
insulated?" 

To  get  the  real  beans  on  the  situation,  we 
ought  to  turn  the  clock  back  forty  or  fifty  years, 
and  find  out  why  someone  wanted  to  hold  the 
bag  when  the  Gauls  sacked  Rome. 

During  the  pioneering  days  of  alternating  cur¬ 
rent,  the  element  of  danger  (designated  by  the 
symbol  "red"  in  all  chemistry  books)  was  always 
associated  with  this  system.  Legislation  was  en¬ 
acted  to  limit  its  voltage  and  usage  in  various 
states.  Opponents  of  alternating  current  distri¬ 
bution  were  as  jumpy  as  the  first  Broncho  Billy 
movie  thrillers,  and  if  they  had  panned  gold 
the  way  they  did  George  Westinghouse's  pet 
idea,  they'd  hove  had  a  hundred  million  frog- 
hides  within  30  working  days.  The  "Danger" 
was  just  a  side  issue  like  pretzels  at  a  beer 
party,  but  when  somebody  starts  slugging  with 
brass  knuckles,  there're  bound  to  be  a  few  black 
eyes.  Thus  we  got  the  eleventh  Commandment 
that  all  overhead  wires  within  the  city  limits 
must  be  insulated.  Such  ordinances  in  this  day 
and  age  would  be  comparable  to  one  giving 
horses  jurisdiction  on  all  paved  streets.  "Let's 
go,  team!" 

Weatherproof  wire  does  not  seem  to  be  made 
to  any  voltage  specifications,  and  its  insulating 
value  above  a  couple  thousand  volts  is  quite 
doubtful — at  least  no  lineman  should  try  chin¬ 
ning  himself  on  a  primary  circuit.  At  higher  dis¬ 
tribution  voltages,  a  man  had  better  insulate 
himself  instead  of  the  wire.  Much  weatherproof 
wire  is  soft  drawn,  so  the  strength  is  less  than 
hard  drown.  The  larger  diameter  of  covered  wire 
makes  it  more  vulnerable  to  wind  and  sleet.  It 
will  burn  down  quicker  than  bare,  too.  once  an 
arc  has  started,  due  to  the  concentration  of  the 
arc  at  the  point  of  insulation  failure.  On  top  of 
these  disadvantages  its  cost,  installed,  will  run 
appreciably  higher  than  bare  hard  drawn.  And 
in  25  years  it's  bare  anyway.  On  secondary 
service  drops,  weatherproof  wire  runs  the  gaunt¬ 
let  and  holds  its  own  without  question,  but  on  the 
rest  of  the  line  it's  here  today  and  gone  tomor¬ 
row.  Bare  hard  drown  wire  sings  in  the  wind. 


Bare  ....  or 


Inculcisd? 


and  laughs  at  its  secondary  cousin.  I  have  heard 
it  said  that  he  who  li^iahs,  lasts! 

Yours, 

THE  OLD  SOUP. 


The  author  reserves  all  rights,  including  permission  to  reprint  in  whole  or  in  port. 
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Instantaneous  communication  is  provided  with  field  crews  by  new  De¬ 
partment  of  Water  &  Power  system  at  Los  Angeles.  Lower  noise  level, 
less  interference  and  greater  coverage  result  from  use  of  FM  system 


STATION  KFMQ  recently  was 
placed  on  the  air  bv  the  Depart¬ 
ment  of  Water  &  Power  of  Los 
Angeles  to  provide  instantaneous  two- 
way  communication  with  patrol  and 
emergency  crews.  The  system  is  of  the 
new  FM.  or  frequency  modulated  type 
as  differentiated  from  the  conventional 
AM.  or  amplitude  modulated  svstem 
and  possesses  many  important  advan¬ 
tages  over  the  latter.  Chief  of  these 
are  inherently  low  noise  level:  almost 
complete  absence  of  electrical  interfer¬ 
ence  and  greater  reliability  of  cctverage 
by  reaching  into  otherwise  low  signal 
level  and  dead  areas. 

The  svstem  consists  of  a  1.000-watt 
transmitter,  nine  two-way,  2.S-watt. 
mobile  transmitters  and  receivers  and 
2.S  receivers  only  in  patrol  and  emer¬ 
gency  cars.  It  supplements  depart¬ 
ment-owned  wire  lines,  teletype,  radio 
telegraph  and  carrier  communication 
facilities  within  the  area  of  450  square 
miles  encompassed  by  the  city  of  Los 
Angeles.  Operation  of  the  new  com¬ 
munication  system  not  only  fits  in 
with  the  department’s  anti-sabotage 
program,  but  also  raises  to  even  higher 
standards  its  ability  to  maintain  con¬ 
tinuity  of  water  and  electric  services, 
doubly  important  now  because  of  the 
great  amount  of  war  material  being 
manufactured  in  this  area. 


frequencies  employed  by  rM.  with 
consequent  increase  in  reflections,  and 
the  greater  level  of  receiver  sensitivity 
made  possible  through  the  use  of  noise 
reduction  circuits,  provide  a  far  greater 
area  of  usable  transmission  than  is 
practicable  with  AM.  As  one  example 


veloped  circuits  in  order  to  realize  its 
many  advantages.  The  most  popular 
circuit  in  use  to  produce  a  frequencv 
modulated  carrier  is  that  developed  bv 
Major  E.  H.  Armstrong.  Being  botb 
simple  and  stable  in  operation  it  is 
especially  recommended  for  use  in  un¬ 
attended  and  mobile  types  of  equip¬ 
ment. 

A  phase  shift  is  obtained  in  this 
circuit  by  using  two  balanced  modu¬ 
lator  tubes,  the  injector  grids  of  which 
are  driven  from  a  phase-shifting  net¬ 
work  in  the  output  of  a  crystal  con¬ 
trolled  oscillator.  Design  of  this  net¬ 
work  is  such  that  the  grid  of  one  tube 
is  advanced  by  45°  and  the  other  like¬ 
wise  retarded,  causing  the  plate  cur¬ 
rents  to  be  90°  out  of  the  phase.  The 
control  grids  of  the  same  modulator 
tubes  are  fed  from  a  push-pull  trans¬ 
former  connected  directly  to  the  audio 
line.  Any  speech  applied  to  the  line 
will  then  cause  the  plate  currents  to 
vary  about  mean  values  and  as  one 
increases  the  other  decreases.  In  the 
output  transformer  of  the  modulator 
stage  these  leading  and  lagging  cur¬ 
rents  add  vectorially,  producing  a  re¬ 
sultant  whose  phase  is  shifting  along 
the  time  axis,  thus  effecting  a  change 
in  frequency.  Due  to  the  relativelv 
small  change  in  frequency  produced 
by  this  method  of  modulation  it  is 
necessary  to  use  frequency  multipliers, 
in  order  that  a  reasonable  amount  of 
frequency  deviation  be  realized.  These 
multiplier  stages  employ  low-power 
receiving  type  tubes,  the  final  stage 
of  which  drives  a  class  C  amplifier 
stage. 

Although  FM  simplifies  the  trans¬ 
mitter,  the  receiver  is  considerably 
more  complicated  than  with  AM.  Re¬ 
ceivers  for  FM  must  have  sufficient 
band  width  to  pass  all  frequencies 
generated  by  the  transmitter,  sufficient 
gain  to  operate  a  limiting  device  on 
weak  signals  and  a  detector  to  respond 
only  to  variations  in  frequency.  Space 
will  not  permit  a  complete  description 
of  this  most  interesting  receiver.  Suf¬ 
fice  to  sav  that  it  is  in  the  circuits  of 


Erecting  the  last  section  of  the  250-ft. 
antenna  mast  for  the  new  radio  station 


Although  the  principles  of  frequency 
modulation  have  long  been  known  to 
radio  engineers,  it  is  only  recently  that 
they  have  been  perfected  to  the  point 
where  advantages  over  the  older  ampli¬ 
tude  modulation  method  could  be  fullv 
utilized.  Major  difference  in  the  two 
methods  of  radio  communication  is  the 
fact  that  frequency  modulation  permits 
use  of  a  constant  signal  strength  or 
voltage,  whereas  with  amplitude  modu¬ 
lation.  strength  of  the  signal  may  varv 
with  the  intensity  of  the  sound  im¬ 
pressed  upon  the  carrier. 

Frequency  modulation  also  is  less 
affected  by  noise  and  electric  storm 
disturbances.  Although  frequencies 
available  to  public  utilities  for  FM  op¬ 
eration  are  in  the  ultra  high  frequency 
spectrum  and  are  generally  considered 
as  being  suitable  for  line  of  sight  com¬ 
munication  only,  the  broader  band  of 
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'this  iti.senious  receiver  primarily  that 
'lies  tiif  secret  of  noise  reduction  that 

I  characterizes  FM. 

Main  Transmitter 

Tht  FM  equipment  now  in  opera¬ 
tion  consists  of  a  main  station  trans¬ 
mitter  and  receiver  with  associated 
equipment  for  remote  operation.  In 
addition  there  are  the  nine  two-way 
mobile  units  and  25  mobile  receivers 
above  mentioned.  The  main  trans- 
imitter  operates  on  a  carrier  frequency 
of  39,600  kc.  Using  the  Armstrong 
'  phase  shifting  system  of  modulation, 
the  crystal  frequency  of  1,239.375  kc. 


Modulation  is  simplified  with  the  FM 
system  of  broadcasting.  Burton  A. 
Currie,  communication  engineer,  is 
shown  checking  the  main  transmitter 

is  quadrupled  twice  and  doubled  once 
to  obtain  the  final  carrier  frequency. 

The  antenna  is  of  the  concentric 
dipole  type  mounted  on  a  tower  over 
200  ft.  in  height.  The  same  antenna  is 
used  for  both  transmission  and  recep¬ 
tion.  Although  adjusted  for  maximum 
efficiency  at  the  transmitter  frequency 
any  reduction  in  efficiency  at  the  re¬ 
ceived  frequency  is  compensated  for 
by  high  over-all  receiver  sensitivity. 
A  gas  engine-driven  generator  pro¬ 
vides  emergency  power  supply. 

The  main  station  equipment  is  nor¬ 
mally  operated  by  remote  control  from 
any  one  of  three  points.  The  main  con- 
Irol  unit  is  located  in  the  communica¬ 
tions  office  with  auxiliary  units  placed 
in  water  and  power  trouble  dispatchers 
offices.  Both  transmission  and  recep¬ 
tion  <if  signals  are  heard  at  all  three 
points. 

The  main  station  receiver  output  is 
normally  connected  to  all  control  unit 
s^peakers.  When  the  operator  or  dis¬ 
patcher  is  called  or  wishes  to  make  a 


call,  lifting  the  telephone  handset  off 
the  hook  automatically  transfers  in¬ 
coming  signals  from  the  speaker  to  the 
handset  in  that  particular  unit.  Press¬ 
ing  the  push  to  talk  switch  on  the 
handset  energizes  control  relays  which 
transfer  the  antenna  from  the  receiver 
to  the  transmitter,  energize  the  trans¬ 
mitter  input  and  plate  supply  circuits 
and  operate  pilot  lights  at  the  other 
control  points  to  indicate  that  the  cir¬ 
cuit  is  busy. 

Broadcasts  Monitored 

All  broadcasts  are  monitored  by 
licensed  operators.  To  facilitate  the 
logging  of  actual  transmissions,  a  re¬ 
cording  machine  has  been  installed  to 
transcribe  automatically  both  the  main 
station  and  mobile  broadcasts.  Using 
the  embossing  method  of  transcription 
each  record  has  a  capacity  of  approxi¬ 
mately  120  minutes  playing  time.  Other 
features  found  in  this  equipment  in¬ 
clude  play-back  amplifier  and  speaker, 
compression  amplifier  and  two  sepa¬ 
rate  recording  tables  for  overlapping 
of  records. 

The  mobile  equipment  employs  the 
same  general  circuit  design  as  that  used 
in  the  main  station  equipment.  Receiver 
and  transmitter  units  are  mounted  in 
the  rear  baggage  compartment  of 
sedans  while  special  steel  lockers  are 
provided  for  installations  in  larger 
trucks  and  trouble  cars.  Complete  re¬ 
mote  operation  of  the  equipment  is 
provided  by  means  of  a  push  to  talk 
handset,  a  loud  speaker  and  a  control 
head  with  receive  and  transmit  pilot 
lights,  battery  switch  and  volume  con¬ 
trol,  all  of  which  is  installed  in  the 
drivers  compartment. 


All  broadcasts  are  automatically  trans- 
scribed  by  the  embossing  method  on 
two-hour  records  with  the  new  system 

Economies  resulting  from  the  opera¬ 
tion  of  this  system  include  a  more  effi¬ 
cient  disposition  of  field  forces,  a 
closer  coordination  of  field  activities 
during  periods  of  emergency  and  a  re¬ 
duction  in  hazard  to  life,  public  safety 
or  property  incident  to  such  emer¬ 
gency. 

The  equipment  was  built  by  the  Fred 
M.  Link  Company  to  department  speci¬ 
fications  and  was  installed  under  the 
supervision  of  Burton  A.  Currie,  com¬ 
munication  engineer. 

The  emergency  dispatcher's  dream 
comes  true — instant  two-way  communi¬ 
cation  with  field  crews  is  provided  by 
mobile  equipment  in  the  trouble  cars 
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Penstock.  Tunnel,  Flow  Line  Maintenance 


Edison  Co.  makes  every  effort  to  maintain  maximum  water  flow;  asphalt 
finds  extensive  use;  tunnel  washing  machine  removes  Caddis-fly  growth 


INSPECTION  and  maintenance  of 
penstocks,  tunnels  and  flow  lines 
to  insure  continuous,  unobstructed 
flow  of  water  is  of  prime  importance 
in  the  operation  of  hydroelectric  gen¬ 
erating  plants.  Any  failure  of  the  lines 
used  to  conduct  water  seriously  affects 
the  whole  installation. 

Having  a  large  number  of  hydro 
plants,  both  large  and  small,  utilizing 
all  the  various  means  of  carrying 
water,  the  Southern  California  Edison 
Co.  Ltd.  naturally  has  had  many  inter¬ 
esting  problems  to  solve,  both  ordinary 
and  unusual.  Some  of  the  maintenance 
methods  developed  over  a  long  period 
of  years  should  prove  of  interest  to 
others  having  similar  problems. 


Penstocks 


r.  C.  Stavert 

Southern  California  Edison  Co.  Ltd. 
Los  Angeles,  Calif. 


With  the  exception  of  infrequent 
inspection,  it  has  been  found  unneces¬ 
sary  to  do  a  great  deal  of  maintenance 
work  on  penstocks.  Various  types  of 
protective  coatings  have  been  used  on 
the  inside  of  penstocks  with  little  suc¬ 
cess.  In  some  of  the  older  plants  that 
have  been  in  operation  from  30  to  40 
years  the  pitting  and  rusting  of  pen¬ 
stocks  is  now  reaching  such  a  point 
that  an  extensive  replacement  program 
will  probably  be  required  within  the 
next  10  years. 

In  these  old  installations  where  the 
exterior  of  the  pipe  is  coated  with 
asphalt,  it  is  in  comparatively  good 
condition.  L^ncoated  pipe  in  one  case 
was  found  to  be  pitted  to  a  depth  of 
Iwo-thirds  of  the  wall  thickness. 

One  of  the  most  troublesome  prob¬ 


lems  in  the  operation  of  tunnels  and 
flow  lines  is  the  maintenance  of  a  con¬ 
tinuous  flow  at  maximum  capacity,  de¬ 
pending  on  water  availability.  Any  re¬ 
striction  of  flow  seriously  affects  plant 
output  and  every  effort  is  made  to  keep 
the  lines  clear.  The  most  serious  form 
of  restriction  encountered  is  the  growth 
of  Caddis-fly  larvae  on  the  walls  of 
tunnels,  flumes  and  pipelines.  This 
growth  is  very  rapid  in  lines  which 
carry  water  at  a  high  velocity.  The  in¬ 
sects  attach  themselves  to  the  concrete 
linings  of  waterways,  increasing  fric¬ 
tion  and  resulting  in  a  loss  of  water 
delivery  as  high  as  10%  in  many  cases. 

Each  spring  the  larvae  migrate  into 
the  tunnels  and  form  an  accumulation 
on  the  walls  that  extends  about  a  mile 
below  the  intake.  The  removal  of  this 
growth  is  done  yearly,  usually  in  the 
late  spring  in  the  case  of  tunnels  and 
as  often  as  necessary  in  open  flumes 
and  pipelines.  This  used  to  be  done 
by  unskilled  labor  using  scrapers  and 
brushes.  From  20  to  25  men  could 
clean  a  tunnel  in  6  to  8  hours.  Scarcity 
of  labor  in  recent  years  made  it  neces¬ 
sary  to  develop  some  other  method  of 
cleaning. 

A  tractor  washing  machine  has  been 


Left:  Caddis-fly  larvae  webbing  on 
walls  and  floor  of  Kern  River  No.  3 
tunnel.  Clear  spots  indicate  location 
of  hydraulic  grease  applied  previous 
year,  which  application  was  in  effect 
the  second  year.  Right:  Tractor- 
mounted  washing  machine  displaces 
hand  methods  of  cleaning  tunnels 


tb 

and 


developed  by  the  Edison  company  for 
this  purpose  and  has  proved  very  sat¬ 
isfactory.  The  tractor  nas  a  250-g.p.m, 
water  pump  that  sucks  water  from  the 
tunnel  floor  and  sends  it  through  two 
%-in.  nozzles  at  a  pressure  of  90  lb, 
per  sq.in.  The  nozzles  may  be  directed 
against  the  tunnel  sides  and  floor  at 
any  angle  found  desirable  for  washing 
away  the  growths.  To  increase  their 
effectiveness,  the  nozzles,  actuated  by  a 
crank  mechanism  driven  from 
tractor  by  a  V-belt,  swing  back 
forth. 

The  air  in  the  tunnel  is  kept  free  of 
exhaust  fumes  by  a  large  ventilating 
fan  at  the  tunnel  entrance.  Only  three 
men  are  required  to  wash  a  tunnel  with 
this  tractor  outfit.  About  one  mile  of 
tunnel  can  be  washed  in  six  hours. 

Large  open  flumes  are  cleaned  by 
hand  scraping  with  wire  brushes. 
Flumes  have  been  cleaned  by  hand 
scraping  on  a  number  of  occasions 
while  carrying  a  full  head  of  400  sec.ft, 
of  water  at  high  velocity. 

Pipelines  between  20  in.  and  40  in. 
in  diameter  are  cleaned  by  sweeping 
with  a  bundle  of  live  oak  branches. 
The  branches  are  made  up  by  wiring 
them  in  the  form  of  a  ball  with  a 
diameter  about  one  and  one-half  times 
that  of  the  pipe  to  be  cleaned.  With 
full  flow  of  water  this  bundle  of  brush 
is  dropped  into  the  pipe  intake  and 
allowed  to  pass  through  the  pipe  with 
the  water.  Experiments  are  under  way 
to  develop  if  possible  some  means  of 
Caddis-fly  control  that  will  obviate 
of  this  cleaning. 
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High-pressure  water  jet  from  tractor- 
mounted  pump  will  effectively  clean 
about  one  mile  of  tunnel  in  six  hours 


Concrete  Deterioration 
The  deterioration  of  concrete  due  to 
spalling,  leaching  or  disintegration  of 
aggregate  is  always  a  problem.  Experi¬ 
ence  has  shown  that  such  damage  is 
most  satisfactorily  repaired  by  clean¬ 
ing  off  all  loose  material  and  applying 
gunite  to  the  damaged  surfaces.  This 
provides  a  very  compact  surface  re¬ 
sistant  to  further  damage.  Gunite  has 
been  used  in  the  repair  of  concrete 
ditch  lining  and  on  structures  and 
covered  flumes  used  for  the  conveyance 
of  water,  with  good  results. 

When  time  has  not  been  available 
for  other  repair  methods,  hand  patch¬ 
ing  has  been  done  on  the  concrete  lin¬ 
ings  of  low  tunnels  with  satisfactory 
results.  Quick  setting  cement  or  a 
cement-calcium  chloride  mix  in  the 
ratio  of  1^/2  lb.  to  the  sack  of  cement, 
troweled  to  a  smooth  surface,  has  been 
used  with  satisfaction. 

In  making  tunnel  inspections  it  is 
very  important  that  good  light  be  pro¬ 
vided.  The  common  miner’s  acetylene 
lamp  has  been  found  to  be  most  satis¬ 
factory.  On  a  regular  inspection  two 
or  preferably  three  men  are  used.  With 
this  number,  walking  slowly,  there  is 
little  chance  of  overlooking  failures  or 
other  defects. 

Asphalt  Extensively  Used 
The  scouring  of  steel  flumes  due  to 
water-borne  sand  and  silt  has  been 
effectively  stopped  by  the  regular  ap¬ 
plication  of  hot  asphalt  to  the  wearing 
surfaces  of  the  steel  sheets.  Experience 
Would  indicate  that  this  should  be  done 
every  five  to  eight  years,  depending  on 


the  amount  of  abrasive  material  carried 
by  the  water.  On  a  recent  job  the  cost 
of  applying  hot  asphalt  to  a  flume,  in¬ 
cluding  the  cost  of  cleaning  and  other 
preparatory  work,  was  $.006  per  sq.ft, 
of  flume  surface,  one  coat.  This  flume 
has  a  radius  of  42  in. 

Equipment  used  for  heating  and 
applying  asphalt  was  developed  on  the 
job.  A  wheeled  kettle,  small  enough  to 
be  used  directly  in  a  flume,  was  fabri¬ 
cated.  Rubber-tired  wheels  taken  from 
wheelbarrows  on  the  job  were  mounted 
on  an  underslung  frame  on  which  the 
heating  kettle  was  placed.  Two  kero¬ 
sene  weed  burners  with  tanks,  mounted 
on  the  cart,  were  used  as  a  source  of 
heat. 

Most  of  the  company’s  waterways 
pass  through  forest  reserves.  Warm, 
dry  weather  is  most  desirable  for  the 
application  of  hot  asphalt.  As  this  kind 
of  weather  occurs  only  during  the  fire 
hazard  season  any  heating  equipment 
must  be  approved  by  officials  of  the 
U.  S.  Forest  Service.  Approval  for  use 
of  the  heating  unit  described  was  ob¬ 
tained.  The  heating  of  asphalt  by  the 
old  open  fire  method  is  no  longer 
allowed  in  this  area  during  the  fire 
season. 

Roofing  asphalt  with  a  melting  point 
of  approximately  180°  is  used  for 
flume  coating.  This  material  is  heated 
to  a  temperature  of  about  400°  and  is 
applied  to  the  flume  with  cotton  mops. 
With  the  heating  kettle  in  the  flume  it 
is  possible  to  deliver  hot  asphalt  to 
the  point  of  application  with  a  mini¬ 
mum  of  labor  and  loss  of  heat. 

During  the  past  several  years,  in  an 
effort  to  prolong  the  service  life  of 
large  wooden  flumes,  18-gage  galvan¬ 
ized  sheet  steel  lining  has  been  in¬ 
stalled  on  the  inside  of  the  flume  box. 
Standard  sheets  of  36-in.  width  are 
used  and  are  secured  at  the  joints  by 
self-tapping  screws.  Galvanized  nails, 
driven  through  the  sheets  into  the 
flume  walls,  attach  the  sheets  to  the 
flume.  A  coating  of  asphalt  is  applied 
to  the  inside  of  the  sheets  to  protect 
against  scouring.  The  first  job  of  this 
kind  was  done  three  years  ago  and  re¬ 
sults  appear  to  be  very  satisfactory. 

In  a  smaller  wooden  flume,  22-gage 
black  iron  sheets  were  installed  as  lin¬ 
ing  eight  years  ago.  Before  this  in¬ 
stallation  the  flume  had  deteriorated 
to  such  an  extent  that  leakage  losses 
were  excessive.  Chemical  action,  evi¬ 
dently  set  up  by  the  combination  of 
the  redwood  of  the  flume  and  water, 
has  damaged  the  underside  of  the  steel 
sheets  to  such  an  extent  that  replace¬ 
ments  must  now  be  made.  Because  of 
the  extreme  shortage  of  steel  at  the 
present  time  a  section  of  the  flume  is 
now  being  lined  with  asphalt  roofing, 
as  an  experiment. 


Electrical 

Vulcanizing  Mould 

SCARCITY  of  rubber-covered  wire 
has  led  PC  and  E  to  use  of  syn¬ 
thetic  insulated  wires  for  switchboards, 
interconnecting  wiring,  etc.  The  syn¬ 
thetic  used  is  excellent,  but  some  diffi¬ 
culty  has  been  experienced  in  the  in¬ 
sulating  of  splices,  especially  on  un¬ 
derground  services  where  a  moulded 
splice  is  to  be  preferred.  The  manu¬ 
facturer  recommends  wrapping  with 
synthetic  tape  and  then  vulcanizing. 
This  calls  for  a  uniform  temperature 
throughout  the  mould  and  exactly  the 
right  heat. 

To  overcome  the  difficulties  en¬ 
countered  when  using  a  flame  torch 
for  this  purpose,  F.  P.  Reardon,  con¬ 
struction  foreman  for  PC  and  E,  de¬ 
veloped  the  electrically  heated,  ther¬ 
mostatically  controlled  mould  shown 
in  the  accompanying  illustration.  Two 
125-watt,  cartridge  heaters  were  used, 
one  in  each  block.  A  cartridge  type 
thermostat  controls  the  temperature 
to  310°  F.,  within  0.2  of  one  degree. 
Not  more  than  five  minutes  is  re¬ 
quired  for  vulcanizing  a  splice.  Tests 
show  a  dielectric  strength  of  22,000 
volts,  which  is  greater  than  the  regu¬ 
lar  insulation.  The  device  is  portable, 
weighing  only  15  lb.,  and  can  be  con¬ 
veniently  used  anywhere  on  the  job. 

This  idea  received  first  award  in 
the  1942  PC  and  E  employee  sugges¬ 
tion  plan  operated  by  a  research  com¬ 
mittee  under  the  chairmanship  of  W.  G. 
Vincent,  vice-president  and  executive 
engineer. 
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Salvage 

Bits  of  sales  flotsam 
picked  up  in  these  times 

E  did  a  great  deal  of  talking 
f  ▼  about  the  man  who  wasn’t 
there,  but  the  dealer  never  lacked  for 
champions,”  reads  the  report  of  Cham¬ 
berlain,  San  Diego’s  manager  of  the 
Radio  and  Electrical  Appliance  Bu¬ 
reau,  in  reporting  the  recent  PCEA 
conferences  in  Hollywood  and  San 
Francisco.  Other  pertinent  excerpts 
from  this  meaty  report  are: 

“On  the  other  hand  there  is  a  greater 
need  than  ever  to  fight  for  the  very 
existence  of  our  remaining  service 
dealers  and  for  the  facilities  they  re¬ 
quire  to  carry  on. 

“Number  one  on  the  list  of  dealer 
diflSculties  now  appears  to  be  the  mat¬ 
ter  of  personnel.  From  all  sections  re¬ 
porting  it  was  found  that  much  good 
has  been  worked  through  the  various 
training  programs  being  carried  on 
under  sponsorship  of  vocational 
schools.  Courses  covered  included  gen¬ 
eral  appliance  repair,  refrigeration  and 
radio  principally.  At  first,  these  courses 
drew  students  without  much  trouble, 
but  now  it  is  becoming  most  difficult 
to  get  enrollees  against  the  possibility 
of  very  high  wages  in  various  war 
plant  activities.  With  dealers  still  los¬ 
ing  men  through  one  cause  or  another, 
it  is  essential  that  replacements  be 
trained,  but  where  to  get  them  is  the 
question.  Evidence  here  indicated  that 
more  responsibility  must  be  placed  on 
the  dealer  to  help  secure  trainees. 
Heretofore  the  utility,  association  or 
other  agency  concerned  has  shouldered 
this  responsibility.  The  rapidly  falling 
enrollments  in  some  quarters  indicate 
that  unless  the  dealer  is  able  at  least 
to  help  secure  potential  service  per¬ 
sonnel  for  this  training,  the  programs 
of  this  nature  will  quickly  dwindle  in 
importance. 

“Having  been  chided  for  a  tendency 
to  curtail  dealer  calls  of  field  men,  both 
manufacturers  and  distributors  ap¬ 
peared  to  counter  with  testimony  of 
other  activities  of  a  somewhat  intan¬ 
gible  nature.  It  has  been  shown  that 
nothing  is  more  helpful  to  a  dealer  in 
trouble  than  the  opportunity  to  talk  to 
someone  who  has  a  helpful  answer. 
Now  of  all  times,  store  calls  are  appre¬ 
ciated  because  most  dealers  are  finding 
it  difficult  to  get  away.  Following  con¬ 
siderable  discussion  of  this  point,  it  ap¬ 
peared  that  several  concerns  were  suffi¬ 
ciently  impressed  with  the  facts  brought 
out  to  promise  increased  efforts  in  this 
direction.  The  over-all  value  of  stepped- 
up  field  contacts  would  alone  be  suffi¬ 
cient  to  save  many  shaky  dealers.” 


•  Cashing  in  old  appliances  for 
war  stamps  is  being  advocated  in  a 
number  of  communities  by  Pacific  Gas 
and  Electric  Co.  in  cooperation  with 
dealers.  The  old  appliances  are  taken 
to  one  of  the  dealers.  A  dollar  mini¬ 
mum  in  war  stamps  is  offered  for  any 
appliance  in  repairable  condition  with 
a  statement  made  that  more  will  be 
offered  for  larger  appliances  or  those 
in  better  condition.  A  list  of  the 
dealers  to  whom  the  old  appliances 
may  be  turned  in  under  this  plan  is 
published  with  each  advertisement. 

•  Silk  substitutes  and  new  fabrics 
to  be  evolved  from  the  synthetic  fibers 
now  being  produced  for  war  purposes 
w  ill  require  special  treatment  for  press¬ 
ing,  the  Silex  Co.  maintains,  and  has 
announced  a  new  automatic  electric 
steam  iron  to  be  made  available  after 
the  war.  Seven  thousand  were  pro¬ 
duced  before  war  restrictions  and  these 
are  being  used  as  laboratory  models 
in  as  many  homes. 

•  A  priority  club  has  been  set  up  by 
Schoenfelds’  Standard  Furniture  Co.  in 
Seattle,  Tacoma,  Bremerton  and  Ever¬ 
ett,  by  which  customers  are  assigned 
a  priority  number  on  any  appliance 
merchandise  which  may  become  avail¬ 
able,  either  from  presently  frozen 
stocks  or  from  new  manufacture.  This 
number  gives  that  person  his  turn  in 
line  for  available  merchandise,  re¬ 
quires  no  down  payment  or  advance 
deposit. 

•  Mrs.  Thelma  Watson,  home  econ¬ 
omist  for  Utah  Power  &  Light  Co.,  has 
been  transferred  from  Rexburg,  Idaho, 
to  the  company’s  southern  territory 
with  headquarters  at  American  Fork, 
replacing  Miss  Evelyn  Hansen,  who 
joined  the  WAVES  recently.  Her  serv¬ 
ices  are  made  available  to  dealers  for 
assisting  their  customers  in  the  efficient 
care  and  use  of  their  electrical  appli¬ 
ances. 

•  To  SELL  VACUUM  CLEANER  SERVICE 
on  a  house-to-house  basis,  the  Electric 
Vacuum  Cleaner  Co.,  Cleveland,  makes 
available  to  dealers  a  four-postcard  di¬ 
rect  mail  campaign  promoting  a  S1.20 
“bring  it  in”  special  or  a  $1.85  “in 
your  home”  special,  either  of  which 
affords  the  dealer  an  opportunity  to 
sell  a  complete  certified,  guaranteed 
service  job. 

•  How'  Two  Montanans,  one  from 
Butte,  the  other  Anaconda,  have  set  up 
a  “solarium”  in  the  Aleutians  using 
electrically  made  sunlight  from  ultra¬ 
violet  sources  is  told  by  Captain  M. 
M.  Witherspoon,  U.S.N.,  in  an  inter¬ 
esting  account  in  the  Montana  Stand¬ 
ard.  The  tw’o  men  are  Chief  Specialist 
Swan  Johnson,  U.  S.  Navy,  of  Butte, 


formerly  a  physio-therapist  who  oper¬ 
ated  as  such  in  Butte,  and  Pharmacist's 
Mate  Third  Class  Carl  Bloom,  of  Ana¬ 
conda,  who  is  now  in  charge  of  the 
solarium.  To  supply  badly  needed  sun 
shine  to  the  fighting  men  in  the  fog¬ 
bound  Aleutians,  this  solarium  is  for 
treatment  of  soldiers,  sailors  and 
marines. 

•  Pacific  Appliance  Co.,  at  276? 
Mission  St,  San  Francisco,  after  its 
owner  William  Heyman  had  made  a 
trip  to  Eastern  markets,  has  been  offer, 
ing  cord  sets,  wringer  rolls,  batteries 
and  other  items  on  a  wholesale  basis. 
The  company  continues  to  operate  its 
appliance  service  and  repair  business 
at  2862  Mission. 

•  Unfrozen  Refrigerators  were  ad¬ 
vertised  by  Sears,  Roebuck  and  Co, 
with  a  list  of  qualifications  under  gov¬ 
ernment  requirements  for  the  purchase 
of  new  refrigerators.  A  series  of  ques¬ 
tions  was  asked;  if  the  customer  could 
say  “yes”  to  each  one,  he  would  be 
eligible. 

•  Converted  Bottle  Coolers  ap¬ 
peared  in  Seattle  as  refrigerators,  ad¬ 
vertised  by  MacDougall’s  in  a  recent 
advertisement.  The  Crosley  bottle 
cooler  was  equipped  with  racks  for 
handling  of  home  refrigeration  and 
sold  at  $249.95  with  a  five-year  war¬ 
ranty. 

•  Unit  Furniture  is  being  developed 
as  a  sales  leader  by  Warman’s  at  Van¬ 
couver,  B.  C.,  as  a  substitute  for  elec¬ 
trical  appliances.  The  unit  type  • 
furniture  can  be  arranged  in  a  varieti 
of  combinations. 

•  Ernst  Hardware  Co.,  of  Seattle, 
advertised  a  $5.25  special  of  a  single 
tube  fluorescent  fixture  for  home  or 
shop. 

Gone  with  the  war  are  all  the  snappy 
appliance  campaigns  Steve  Rhodes 
Pocatello  sales  manager,  Idaho  Power, 
used  to  stage  manage,  but  he  and  Joe 
Geemoe,  his  soup  salesman  extraordi 
nary,  can  be  seen  doing  a  little  postwar 
planning  on  their  own  hook  or  crool 
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AUTHORIZED  ELEGRICAL  APPLIANCE  SERVICE  STATIONS 

IN  THE  ELEVEN  WESTERN  STATES 

Compiled  by  ELECTBICAL  WEST  68  Post  St. 

San  Francisco  4,  Calif.  Additional  copies  free  on  request. 

Dealers— Keep  Handy  for  Reference 

Includes  domeslic  appliances,  water  systems,  coal  stokers,  oil  burners  and  fractional  horsepower  motors.  Listed  by  manufacturers  alpha¬ 
betically.  Trade  names  in  italics.  Postoffice  zone  numbers  in  parentheses  after  city  name.  Listing  was  offered  free  to  all  manufacturers. 
All  who  responded  have  been  included.  Additions  or  revisions  should  be  sent  to  Electrical  West,  which  endeavors  to  keep  a  current  file 
of  such  information  for  your  benefit. 

When  returning  appliances  for  repair,  be  sure  to  give  complete  information  on  tag  attached  to  appliance.  (1)  Your  name  and  address. 
(2)  Tell  what's  wrong  with  the  appliance.  (3)  State  if  repairs  are  expected  under  a  guarantee,  state  whether  you  authorize  repairs  or 
merely  want  a  quotation  first  as  to  the  estimated  cost. 


acme  elec,  heating  CO.,  1217 
Washington  St.,  Boston,  Mass. 
(Acme  heaters) 

Factory  service  only. 

advance  MFG.  CO.,  (subsidiary 
of  Star  Mfg.  Co.)  6324  St.  Louis 
Ave.,  St.  Louis,  Mo. 

(electric  appliances) 

Factory  service  only. 

ALTORFER  BROS.  CO.,  Peoria, 
III. 

(ABC  household  tvashers  and 
ironers) 

Factory  Branch :  324  N.  San 

Pedro  St.,  Los  Angeles 
Service  stations: 

Seattle:  Appliance  Parts  &  Serv¬ 
ice  Co.,  214  Stewart  St.  (1) 
Portland :  W.  L.  May  Co.,  24 
N.W.  Broadway  (9) 

San  Francisco :  Thompson  & 
Holmes.  Ltd.,  2701  16th  St. 
(3)  :  Washing  Mach.  Parts  Co., 
1321  Mission  St.  (3) 

Los  Angeles:  Elec’l  Appl.  Seiw- 
ice  CoiP;  726  W.  Venice  Blvd. 
(15)  ;  Listen  waiter  &  Gough, 
Inc.,  827  E.  First  St.  (13) 

San  Diego ;  San  Diego  Standard 
Elec.  Corp.,  1407  Columbia  St. 
Denver:  Austin  Appliance  Co., 
414  16th  St. 

Salt  Lake  City:  Strevell-Paterson 
Co.  (for  Nev.,  Utah,  Wyo., 
Ida.) 

Phoenix:  Arizona  Hdwe.  Co., 
First  &  Jackson  Sts. 
Albuquerque:  J.  Korber  &  Co. 

AMERICAN  IRONING  MACHINE 
CO.,  Algonquin.  III. 

(Simplex  ironer) 

Seattle:  Appliance  Parts  &  Serv- 
ice,  214  Steward  St.  (1)  ;  F. 
B.  Connelly  Co.,  1016  Repub¬ 
lican  St.  (9)  :  McDougall  & 
Southwick  Co.,  2nd  Ave.  at 
Pike  (1) 

Tacoma:  Love  Elec.  Co.,  732 
Pacific. 

Portland:  W.  L.  May  Co.,  122 
S.W.  6th  Ave.  (4)  ;  Northern 
Wholesale  Hdwe.  Co..  109  S.E. 
Salmon  St.  (14). 

San  Francisco:  Hale  Bros.,  5th 
&  Market  Sts.  (3). 

Lo«  Angeles :  Elec’l  Appliance 
Service  Corp.,  726  W.  Venice 
Blvd.  (16)  :  Leo  J.  Meyberg 
Co.,  2027  S.  Figueroa  St.  (7). 
Long  Beach :  Speed  Queen 

Washer  Sales  (k).,  831  E.  4th 
St. 

Denver:  Auto  Equip  Co.,  14th 
at  Lawrence ;  Morey  Mercantile 
Co.,  P.  O.  Box  6150  Terminal 
.\nnex. 

Salt  Lake  City:  Sait  Lake  Hdwe. 
Co..  103  N,  3rd  St.  W.  (3). 

ANSLEY  radio  corp.,  21-10 
«th  Ave.,  L.  I.  City.  N.  Y. 

( A ’’isley  Dynaphone,  DynaTone, 
DynaFlash) 

Seattle:  Sherman,  Clay  &  Co., 
1624  Fourth  Ave.  (1). 

Portland :  Sherman,  Cllay  &  Co., 
625  S.W.  Washington  St.  (5). 
San  Francisco:  City  of  Paris. 
Geary  &  Stockton  Sts.  (8)  ; 


Schwabacher-Frey  Co.,  736 
Market  St.  (3)  ;  Sherman,  Clay 
&  Co.,  Kearny  &  Sutter  Sts. 
(8). 

Oakland:  Sherman,  Clay  &  Co., 
3320  Broadway  (11). 

Sacramento :  Welnstock  -  Lubin 

Co.,  “K”  St.  &  12th. 

Los  Angeles :  Gateway  to  Music, 
3305  Wilshire  Blvd. 

THE  APEX  ELEC’L  MFG.  CO., 
1070  E.  162d  St..  Cleveland.  O. 

(Apex,  Rotarex  cleaners,  wash¬ 
ers,  ironers;  Faultless  washers 
&  ironers) 

Parts  and  service: 

Seattle:  Appliance  Parts  &  Serv¬ 
ice  Co,,  214  Stewart  St.  (1). 

Portland:  W.  L.  May  Co.,  216 
N.W.  Park  Ave.  (9). 

Oakland:  Apex  Appliance  Serv¬ 
ice,  627  E.  8th  St.  (6). 

Los  Angeles:  Elec’l  Appliance 
Service  Corp.,  726  W.  Venice 
Blvd.  (16). 

Salt  Lake  City :  Apex  Sales  & 
Service  Co.,  171  E.  Broadway. 

Parts  only : 

San  Francisco:  Washing  Machine 
Parts  Co.,  1321  Mission  St.  (3). 

APPLIANCE  MFG.  CO..  Alliance. 
Ohio. 

(Duchess  and  Kelvinator  wash¬ 
ing  machines) 

Distributors : 

Seattle:  Harper-Meggee,  Inc.,  Re¬ 
publican  &  Terry  (9). 

Denver:  Larson  Distr.  Co.,  1269 
Broadway. 

Salt  Lake  City:  Flint  Distr.  Co., 
316  W.  2nd  So.  St. 

Parts  only: 

Seattle:  Appliance  Parts  &  Serv¬ 
ice  Co.,  214  Stewart  St.  (1). 

Portland:  W.  L.  May  Co.,  215 
N.  Park  Ave.  (9). 

San  Francisco:  Washing  Machine 
Parts  Co..  1321  Mission  St.  (3). 

Los  Angeles :  Washing  Machine 
Parts  Co.,  1241  S.  Hope  St. 
(16). 

Phoenix :  Elec’l  Equipment  Co., 
424  N.  Central  Ave. 
AUTOMATIC  WASHER  CO.,  New¬ 
ton,  Iowa. 

(Automatic  u'oshers  &  ironers; 
Prima  washers) 

Los  Angeles:  Elec’l  Appliance 
Service,  726  W.  Venice  Blvd. 
(15). 

Genuine  repair  parts  for  Prima 
washers  can  be  furnished  from 
factory. 

BARLOW  &  SEELIG  MFG.  CO., 
Ripon,  Wis. 

(Speed  Queen  washers  &  ironers) 

Seattle :  Appliance  Parts  &  Seiw- 
ice  Co.,  216  Stewart  St.  (1). 

Los  Angeles :  Elec’l  Appliance 
Service  Corp.,  726  W.  Venice 
Blvd.  (15). 

Dallas :  Manufacturers  Sales  Co., 
1001  Broom  St. 

BAUER  MFG.  CORP.,  7006  Stan¬ 
ford  Ave.,  Los  Angeles  (1),  Calif. 

(B  &  F  elec,  wall  and  water 
heaters) 

Factory  service  only. 


BENDIX  HOME  APPLIANCES. 
INC.,  3300  W.  Sample  St..  South 
Bend,  Ind. 

( Bendix  Home  Laundry) 

Distributors  from  whom  service 
may  be  secured: 

Seattle:  Harper-Meggee,  Inc.,  960 
Republican  St.  (9). 

Spokane:  Harper-Meggee,  Inc., 
S.  163  Lincoln. 

Portland :  Harper-Meggee,  Inc., 
1606  N.W,  Irving  St.  (9). 

San  Francisco:  Leo  J.  Meyberg 
Co,.  70  10th  St.  (3). 

Los  Angeles:  Leo  J.  Meyberg 
Co.,  2027  S.  Figueroa  St.  (7). 

Denver:  Larson  Distr.  Co.,  1269 
Broadway  (Colo.  &  N.  M.) 

Salt  Lake  City:  Flint  Distr.  Co., 
316  W.  2nd  So.  St.  (Utah, 
Ida.,  Wyo.) 

Phoenix:  Elec’l  Equipment  Co., 
424  N,  Central  Ave. 

Billings:  Northwestern  Auto  Sup¬ 
ply  Co.,  429  N.  Broadway 
(Mont.,  Wyo.) 

Honolulu:  Nylen  Bros.  &  Co., 
Ltd.,  820  S.  Beretania  St. 

BLACKSTONE  CORP.,  James¬ 
town,  N,  Y. 

(Elackstone  washers  &  ironers) 

Seattle:  Appliance  Parts  &  Serv¬ 
ice  Co.,  214  Stewart  St.  (1)  ; 
Bon  Marche:  Woempner’s,  1719 
N.  46th  St.  (3). 

Spokane:  W.  H.  Dozier  Co.,  S.  3 
Washington  St. 

Walla  Walla:  Empire  Furniture 
Co.,  Main  at  Colville. 

Yakima:  Shurman-Keith  Co. 

Everett :  Markham’s  Washer 

Shop,  2630  Colby  Ave. 

Portland:  W,  L.  May  Co.,  216 
N.W.  Park  Ave.  (9)  :  Bader 
Distr.  Co.,  109  Security  Bldg. 
(4). 

San  Francisco :  Dohrmann  (krm’l 
Co.,  984  Mission  St.  (3)  ;  C.  G. 
Hamilton  Co.,  1366  Market  St. 
(3)  ;  Mission  Elec.  Co.,  19th  & 
Valencia  St.  (3)  ;  Washing  Ma¬ 
chine  Parts  Co.,  1321  Mission 
St.  (3). 

Oakland:  Jackson  Furniture  Co., 
13th  &  Clay  (12). 

Los  Angeles :  Elec’l  Appliance 
Service  Corp.,  726  W.  Venice 
Blvd.  (15)  :  Kelly’s  Appliance 
Service,  1325  W.  Jefferson 
Blvd.  (7)  ;  Washing  Machine 
Parts  Co.,  1241  S.  Hope  St. 
(15). 

Denver :  Geo.  S.  Conley,  731  15th 
St.  (2). 

Pueblo :  Ingle’s  Washing  Machine 
Exchange,  417  N.  Santa  Fe. 

Salt  Lake  (iity:  Hanco  Furniture 
Stores,  701  S.  State  St. 

Tucson :  Steinfeld’s. 

Reno :  H.  E.  Saviers  &  Sons, 
Inc.,  2nd  &  West  Sts. 

Boise :  Broadway  Commission, 

1001  Broadway. 

Great  Falls:  Reynold  Plath,  326 
2nd  Ave.,  S.W. 

CANTON  CLOTHES  DRYER  CO., 
368  Clark  Bldg.,  Canton,  O, 

(Canton  clothes  dryer) 

Factory  service  only. 


CHICAGO  DRYER  CO.,  2210  N. 
Pulaski  Rd.,  Chicago,  III. 

(Chicago  washer,  ironer,  clothes 
dryer,  laundry  equip.) 

Factory  service  only. 

CHICAGO  ELEC.  MFG.  CO.,  6333 
W.  65th  St.,  Chicago,  Ill. 

( Handyhot  appliances) 

Factory  service  only. 

CLEMENTS  MFG.  CO.,  6660  S. 
Narragansett  Ave.,  Chicago  (38), 
Ill. 

(Cadillac  elec,  vacuum  cleaner) 

Seattle:  Appliance  Parts  &  Serv¬ 
ice  Co.,  214  Stewart  St.  (1)  : 
Globe  Elec.  Co.,  307  First  Ave. 
S.  (4). 

Portland:  Stark’s  Vacuum 

Cleaner  Sales  &  Service,  519  E. 
Burnside  (14). 

Los  Angeles:  Jesse  M.  Few,  929 
W.  8th  St.  (14). 

Salt  Lake  City:  Z.C.M.I.,  361 
ZCMI  Ave. 

COLLINS  CONCRETE  &  STEEL 
PIPE  CO..  3841  N.  Columbia  Blvd., 
Portland  (3),  Ore. 

(Collins  and  Watermaster  elec, 
water  heaters) 

Factory  service  only.  Defective 
parts  should  be  returned  with 
order. 

CONNECTICUT  APPLIANCE 
CO.,  Winsted,  Conn. 

( Coronet  appliances) 

Seattle:  Howell’s  Elec.  &  Supply 
Co.,  622  Union  St.  (1). 

San  Francisco:  Will  M.  Aronson, 
956  Folsom  St.  (7). 

Los  Angeles :  State  Appliance 
Co..  461  E.  4th  St,  (13). 

Most  parts  available  from  all  sta¬ 
tions;  heat  pads  repaired  at 
home  oflSce  only. 

DeWALD  RADIO  MFG.  CORP.. 
440  Lafayette  St.,  New  York  City. 

(DeWald  and  Electrocall  radios) 

Factory  service  only. 

EDISON  GENERAL  ELEC.  AP¬ 
PLIANCE  CO.,  INC.,  6600  W.  Tay¬ 
lor  St.,  Chicago,  III. 

(Hotpoint  ranges,  water  heaters, 
refrigerators,  washers,  ironers, 
dishwashers,  dryers,  disposalls, 
Electra-Sinks ;  Edison-Hotpoint 
commercial  cooking  equipment) 

Household  Appliances: 

Seattle:  Graybar  Elec.  Co.,  Inc.. 
King  &  Occidental  Sts.  (4). 

Spokane:  Graybar  Elec.  Co.,  Inc., 
152  So.  Post  St. 

Tacoma :  Graybar  Elec.  Co.,  Inc., 
1214  "A”  St. 

Portland:  Graybar  Elec.  Co.,  Inc., 
809  N.W.  Flanders  St.  (9)  : 
Stubbs  Elec.  Co.,  33  N.W.  Park 
Ave.  (9). 

San  Francisco :  Graybar  Elec. 
Co.,  Inc.,  9th  &  Howard  Sts. 
(3). 

Fresno :  General  Elec.  Supply 
Corp.,  1234  “O”  St. 

Los  Angeles:  General  Elec.  Sup¬ 
ply  Corp.,  700  Turner  St.  (12). 

San  Diego:  General  Elec.  Supply 
Corp.,  206  W.  Market  St. 

Denver;  (Seneral  Elec.  Supply 
Corp.,  1429  18th  St. 
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Salt  Lake  City :  GraytMr  Elec. 
Co.,  Inc.,  245  S.  First  W.  St. 

Phoenix :  General  Elec.  Supply 
Corp.,  441  W.  Madison  St. 

Honolulu:  Hawaiian  Elec.  Co. 

Commercial  Cooking:  Equipment: 

Seattle:  General  Elec.  Co.  Serv¬ 
ice  Shop.  1508  4th  Ave.  S.  (4(. 

Portland:  Bressie  Elec.  Co.,  909 
S.W.  6th  Ave.  (4). 

San  Francisco:  Marine  Elec.  Co., 
195  Fremont  St.  (6). 

Los  Anpreles:  Utility  Repair  Shop, 
1928  W.  7th  St.  (5). 

San  Diego:  Zweiner  Elec.  Co., 
229  “B”  St. 

Salt  Lake  City :  General  Elec. 
Supply  Corp.,  310  W.  2nd  So. 

Honolulu:  Hawaiian  Electric  Co. 

ELEC’L  RESEARCH  LABORA¬ 
TORIES,  INC.,  2020  Ridge  Ave., 
Evanston,  III. 

(Erla  and  Sentinel  radios) 

Seattle :  James  J.  Backer  Co., 
2321  2nd  Ave.  (1)  (Ore., 
Wash.,  Ida.,  Mont.) 

Los  Angeles :  E.  J.  Jordan.  650 
S.  Grand  Ave.  (14)  (Calif., 
Ariz.,  N.M.,  Nev.) 

Denver:  Parker  Co.,  1520  Wazee 
St.  ( Colo. ) 

ELECTRIC  HOUSEHOLD  UTILI¬ 
TIES  CORP.  (See  Hurley  Machine 
Div.) 

ELECTRIC  VACUUM  CLEANER 
CO.,  INC.,  1734  Ivanhoe  Rd.,  Cleve¬ 
land  10.  Ohio. 

(Premier  and  Magic-Aire  vac¬ 
uum  cleaners) 

Magic-Aire  service: 

Seattle:  Seattle  Hdwe.  Co.,  601 
First  Ave.  S.  (4). 

Spokane:  Jensen-Byrd  Co.,  314 
Riverside  Ave. 

Portland :  The  Stubbs  Co.,  33 
N.W.  Park  Ave.  (9). 

San  Francisco:  H.  R.  Basford 
Co..  425  Second  St.  (5). 

Los  Angeles:  Associated  Whole¬ 
sale  Elec.  Co..  1111  Santee  St. 

Denver:  Good  Housekeeping 
Stores.  1610  Broadway. 

Miles  City,  Mont. :  Farm  &  Home 
Appliance  Co.,  609  Main  St. 

Premier  service: 

San  Francisco:  Premier  Div.. 
Elec.  Vacuum  Cleaner  Co.,  214 
Chronicle  Bldg.  (3). 

Los  Angeles:  Premier  Div.,  Elec. 
Vacuum  Cleaner  Co.,  953  Bendix 
Bldg. 

Inter-Mountain  States  serviced 
from  Omaha  and  Minneapolis 
branches. 

ELECTROMASTER,  INC.,  1803  E. 
Atwater  St.,  Detroit  31,  Mich. 

(Electrochef  range;  heavy  duty 
elec,  cooking  equip.) 

Utility  company  service  stations 
in  territory  where  sold. 

ELECTRO  TOOL  CORP.,  2420 
Layard  Ave.,  Racine,  Wis. 

(Nu  Era  Shaver,  Whisker  Shaver 
and  Clipet  Hair  Clipper) 

Factory  service  only. 

THE  ESTATE  STOVE  CO..  Ham¬ 
ilton,  Ohio. 

(Hcatrola  and  Estate  ranges) 

Distributors  through  whom  serv¬ 
ice  may  be  secured: 

Seattle:  Harper-Meggee,  Inc.,  Re¬ 
publican  &  Terry  Sts.  (9). 

Spokane :  Tull  &  Gibbs,  Inc. 

Portland:  Harper-Meggee,  Inc., 
1506  N.W.  Irving  St.  (9). 

Oakland:  Household  Products 

Co.,  1721  Poplar  St.  (7). 

El  Paso:  Momsen  -  Dunnegan - 
Ryan. 

FAIRBANKS.  MORSE  &  CO..  600 
S.  Michigan  Ave.,  Chicago  5,  Ill. 

(Fairbanks,  Morse  water  systems, 
washers  and  ironers) 

Minor  repairs  by  dealers  in  field; 
major  repairs  should  be  referred 
to  branch  offices: 

Seattle:  1226  First  Ave.,  S.  (4) 
(Ore.,  Seattle,  part  Ida.  & 
Mont.) 

San  Francisco:  630  Third  St.  (7) 
(Part  Calif.,  Ida..  Nev..  Wyo., 
all  Utah  &  Hawaiian  Is.) 

Los  Angeles:  2401  Santa  Fe  Ave. 
(11)  (Part  Calif.  &  Nev.,  all 
Ariz.) 


Dalias :  Corbin  &  Market  Sts. 

(2)  (Part  N.  Mex.) 

Kansas  City :  13th  &  Liberty  Sts. 
(7)  (All  Colo.,  part  N.  Mex.) 


Omaha : 

902  Harney 

St, 

(8) 

(Part 

Wyo.) 

St.  Paul 

:  220  E.  5th 

St. 

(1) 

(Part 

Mont.) 

THE  FILTEX  CORP.,  421  E.  15th 
St.,  Los  Angeles  6,  Calif. 

(Hygienic  Filtex  cylinder  type 
vacuum  cleaner  and  air  jruri- 
fier) 

Factory  service  only. 

THE  FITZGERALD  MFG.  CO., 
Torrington,  (3onn. 

(Fitzgerald  Magic  Maid  and  Star- 
rite  aptdiances) 

Service  on  all  appliances: 

Los  Angeles :  Factory  Branch, 
1147  S.  Hope  St.  (15). 

Mixers,  Hotplates,  Irons  only: 

Seattle:  Howell’s  Electric  Supply 
Co.,  522  Union  St.  (1). 

Portland :  Morrison  Elec.  <3o., 
S.W.  Washington  at  13th  (5). 

San  Francisco:  W.  W.  Aronson 
Co.,  955  Folsom  St.  (7). 

FLOOROLA  PRODUCTS,  INC., 
560  Maryland  Ave.,  York,  Pa. 

( Floorola  floor  polishers) 

Minor  repairs : 

Los  Angeles:  Floorola  Products 
of  California,  1111  Trenton  St. 
(15). 

Major  repairs: 

Send  to  factory. 

FLORENCE  STOVE  CO.,  Gardner, 
Mass. 

(Florence  dec.  range — equipped 
with  Chromalox  units) 

For  Chromalox  units  see: 

Edw.  L.  Wiegand  Co. 

Factory  only  for  other  service. 

THE  FORESTEK  PLATING  & 
MFG.  CO.,  9607  Quincy  Ave., 
Cleveland  6.  Ohio. 

(Fortek  sandwich  toaster,  food 
warmer  trayette,  table  stove, 
combination  sandwich  toaster 
and  waffle  iron) 

Factory  service  only. 

FREE  SEWING  MACHINE  CO.. 
Rockford,  Ill. 

(Free  -  Westinghouse  and  New 
Home  se  icing  machines) 

For  Free-Westinghouse  machine: 

See  Westinghouse  Elec.  Supply 
Co. 

For  New  Home  Machine: 

Seattle:  Condon’s  Ben  Franklin 
Store  (R.  B.  Condon)  ;  S.  Nel¬ 
son,  716  Pine  St.  (1)  :  Poole 
Elec.  Co.,  1116  Fourth  Ave.  (1). 

Spokane:  Nelson  &  Statler,  Inc., 
51 4  Vi  Sprague  St. 

Bremerton :  Mitchell  Sales  Co. 

Everett:  Ben  L.  Hardy,  1910 
Aakes  Ave. 

Portland :  Sharff  &  Sons,  837 
S.W.  Third  Ave.  (4)  ;  Roberts 
Bros. 

Salem:  George  C.  Will,  432 
State  St. 

San  Francisco :  I.  S.  Cohen’s 
Sons,  149  Turk  St.  (2)  :  Econ¬ 
omy  Sew.  Mach.  Store,  2173 
Mission  St.  (10). 

Oakland:  Hale  Bros.  Store  (E. 
W.  Ekstrom),  Washington  & 
11th  (7). 

Merced:  Mary  L.  Hutchinson. 
323  17th  St, 

Hanford :  M.  E.  Lewis. 

Fresno:  D.  Schulman,  c/o  Fa¬ 
mous  Dept.  Store. 

Bakersfield :  W.  H.  Hohansing. 

Los  Angeles:  E.  R.  Brown,  Fifth 
&  Broadway. 

Pasadena :  New  Home  Sales  Co., 
341  N.  Lake  Ave. 

San  Diego:  Jack  Kingery,  1311 
Fifth  St. 

Las  Vegas:  Nevada  Elec.  Co. 

Namp,  Idaho :  G.  B.  Stone. 

Salt  Lake  City:  M  &  M  Home 
Appl.  Co.,  123  E.  Broadway. 

Albuquerque :  Riedling  Music  Co. 

Gallup:  S.  P.  Vidal  &  Co. 

Las  Cruces:  The  Myers  Co. 

I.ordsburg :  W.  F.  Ritter  Lum¬ 
ber  Co. 

FRIGIDAIRE  DIVISION.  General 
Motors  Corp.,  300  Taylor  St.,  Day- 
ton,  O. 


District  Offices : 

(Frigidaire  home  appliances , 
com’l  refrigeration,  air  condi¬ 
tioners) 

Oakland:  1250  .53d  St.  (8). 

Los  Angeles:  1031  Vi  N.  La  Brea 
Ave.  (38). 

Distributors: 

Seattle :  Sunset  Electric  Co.,  P. 

O.  Box  3148  (14). 

Spokane:  Jensen-Byrd  Co.,  P.  O. 

Box  2172  (8). 

Portland:  Sunset  Electric  Co., 
N.W.  10th  Ave.  &  Glisan  St. 
(9). 

Salt  Lake  City:  W.  H.  Bintz  Co., 

P.  O.  Box  1350  (11). 

Billings  :  Northwestern  Auto  Sup¬ 
ply  Co.,  420  N.  Broadway. 

GAROD  RADIO  CORP.,  700  Wash¬ 
ington  St.,  Brooklyn.  N.  Y. 

(Garodt  radio) 

Factory  service  only. 

THE  P.  A.  GEIER  CO.,  540  E. 

105th  St.,  Cleveland,  O. 

( Royal  vacuum  cleaners) 

All  distributors  and  dealers  that 
sold  Royal  will  service,  or  may 
be  sent  direct  to  factory. 

GENERAL  CONSTRUCTION 

CORP.,  Ormond  Beach,  Fla. 

(Icette) 

San  Francisco :  Wallace  R.  Lynn 
Co.,  2048  Market  St.  (3). 

Los  Angeles :  Wallace  R.  Lynn 
Co.,  318  W.  15th  St.  (15). 

GENERAL  ELECTRIC  CO.,  1285 

Boston  Ave.,  Bridgeport,  Conn. 

(G-E  appliances) 

Rocky  Mountain  area  serviced  by 
Gen.  Elec.  Supply  Corp.: 

Denver:  1429  18th  St. 

Salt  Lake  City:  130  W.  2nd  So. 
Radios  —  Electronic  Service  & 
Supply  Co.,  116  E.  Broadway. 

Boise:  1210  Grove  St. 

Butte :  900  E.  Front  St. 

Pacific  Coast  area — by  appliances: 

Radios — Vacuum  Cleaners: 

Serviced  by  G.  E.  Supply  Corp. 

Seattle:  1212  First  Ave.  So.  (4), 
Radios — Nick  H.  Foster,  2301 
Fifth  Ave.  (1). 

Spokane:  S.  122  Monroe  St. 

Portland :  230  N.  W.  Broadway 
(9). 

Radios — Saelen’s  Radio  Service, 
534  N.W.  Broadway.  (9). 

San  Francisco:  1201  Bryant  St. 
(3). 

Oakland:  204  Ninth  St.  (7). 

Fresno:  1234  “O”  St. 

Los  Angeles:  700  Turner  St.  (12). 

San  Diego :  205  W.  Market  St. 

Phoenix :  441  W.  Madison  St. 

Fans: 

Serviced  by  G-E  Supply  Corp.  in 
Cities  listed  for  “Radios- Vac¬ 
uum  Cleaners.’’  Also  serviced 
by  Graybar  Electric  Co.  in 
Sacramento,  San  Francisco, 
Oakland,  Fresno,  Los  Angeles, 
San  Diego.  Phoenix.  In  addi¬ 
tion,  serviced  in : 

Tacoma:  Home  Elec.  Co.,  1316 
“A”  St. 

Salem :  Eoff  Elec.  Co. 

Home  Laundry,  Household  Re¬ 
frigerators,  Ranges,  Water 
Heaters,  Dishwashers,  Dis- 
posalls : 

Seattle:  G-E  Supply,  1212  First 
Ave.  So.  (4)  ;  Refrigerators — 
Acme  Refrig.  Co.,  2214  Fourth 
Ave.  ( 1 ) . 

Spokane:  G-E  Supply,  S.  122 
Monroe  St. 

Portland:  G-E  Supply.  230  N.W. 
Broadway  (9)  ;  Refrigerators — 
J.  C.  Stump  Refrig.  Co.,  612 
N.W.  Davis  St.  (9). 

San  Francisco:  Gen.  Elec.  Co. 
Appliance  Service  Center,  361 
Bryant  St.  (7). 

Oakland:  G-E  Supply,  204  Ninth 
St.  (7). 

Fresno:  Valley  Elec.  Supply, 

Power  Bldg. 

Los  Angeles:  Gen.  Elec.  Co.  Ap¬ 
pliance  Service  Center,  701  Ban¬ 
ning  St. 

Heating  Devices — Sunlamps: 

Seattle :  Howell’s  Elec.  Supply  & 
Service  Co.,  522  Union  St.  (1). 

Portland :  Morrison’s  Elec.  Serv¬ 
ice.  S.W.  13th  and  Washington 
St.  (5). 

San  Francisco:  Gen.  Elec.  Co.  Ap¬ 
pliance  Service  Center,  351  Bry¬ 
ant  St.  (7). 


Los  Angeles :  Gen.  Elec.  Co.  Ap. 
pliance  Service  Center,  701  Ban¬ 
ning  St. 

Clocks : 

Seattle:  Ray  D.  Reid,  141"  4th 
Ave.  Bldg.  ( 1 ) . 

Spokane :  Maxwell  &  Frank.s,  First 
and  Wall  Sts. 

Portland:  B.  W.  Cobb  Watch  & 
Clock  Shop,  220  S.W.  Alder  (4), 

San  Francisco:  Calif.  Elec.  Serv¬ 
ice  Station,  400  Mission  St.  (5). 

Los  Angeles:  Calif.  Elec.  Service 
Sta..  630  W.  9th  St.  (15). 

San  Diego :  J.  F.  Zweiner  Elec 
Co..  229  “B”  St. 

Phoenix:  Vinson-Carter  Elec.  Ck)., 
25  E.  Ada"'.s  St. 


GENERAL  SHAVER  DIV  of 
Remington  Rand  Co.,  2  S.  Main 
St..  Bridgeport.  Conn. 

(Remington  Rand  Shaver) 
Remington  Rand  Service  Stations: 
Seattle:  1910  Fourth  Ave.  (1) 
Spokane:  W,  916  Riverside  Ave. 
Portland:  525  S.W.  Pine  St.  (4). 
San  Francisco:  41  First  St.  (5). 
Oakland:  2032  Broadway  (12). 
Los  Angeles:  711  S.  Olive  St.  (14). 
San  Diego :  2nd  Floor.  Bank  of 
America  Bldg. 

Denver:  1525  Arapahoe  St. 

Salt  Lake  City:  47  W.  So.  Temple 
St. 

Phoenix :  128  S  Central  Ave. 
Tucson :  307  E.  Congress  St. 
Albuquerque:  221  W.  Copper  Ave. 


GIBSON  REFRIGERATOR  CO., 
Greenville,  Mich. 

(Gibson  range  and  refrigerator) 
Seattle:  Seattle  Hdwe.  Co.,  501 
First  Ave.,  S.  (4). 

Spokane:  Spokane  Paper  &  Sta¬ 
tionery  Co.,  S.  152  Jefferson  St 
Portland :  Elec’l  Distributors, 

Inc.,  525  N.W.  10th  St.  (9). 
San  Francisco :  H.  R.  Basford 
Co.,  425  Second  St.  (6). 

Los  Angeles :  Graybar  Elec.  Co.. 

201  Santa  Fe  Ave.  (12). 
Denver:  Austin  Appliance  Co.. 
414  16th  St. 

Salt  Lake  City:  United  Elec. 

Supply  Co.,  117  W.  4th  St. 
Phoenix :  Graybar  Elec.  Co.  434 
W.  Madison  St. 

Biliings :  Billings  Hdwe.  Co. 
Nampa,  Idaho:  McLain  Hdwe. 
Co. 
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GREEN  COLONIAL  FURNACE 
CO.,  322  S.W.  3d  St.,  Des  Moines 
7,  Iowa. 

(Green  Colonial  tcinter  air  con¬ 
ditioning  equipment) 

Factory  service  only. 

THE  GRISWOLD  MFG.  CO.,  Erie, 
Pa. 

(Griswold  com’l  cooking  equip¬ 
ment  &  utensils) 

Write  to  factory  for  advice. 
HAAG  BROS  CO.,  1616  N.  Adams 
St.,  Peoria  3,  Ill. 

( Haag  ivashers) 

Factory  service  only. 
HAMILTON  BEACH  CO.,  Div.  of 
Scoville  Mfg.  Co.,  Racine,  Wis. 

(Hamilton  Beach  home  ai'pli- 
ances  and  soda  fountain  line) 

Seattle :  Elec’l  Engineering  Ck)., 
110  Marion  St.  (4). 

Spokane:  Maxwell  &  Franks,  619 
First  Ave. 

Portland:  Morrison  Elec.  Serv¬ 
ice,  1236  S.W.  Washington  (5). 

San  Francisco:  Will  M.  Aron¬ 
son  Co.,  955  Folsom  St.  (7). 

Los  Angeles :  Elec.  Lighting  Sup¬ 
ply  Co.,  216  W.  Third  St.  (13). 

San  Diego :  J.  F.  Zweiner  Elec’l 
Co.,  229  “B’’  St. 

Denver:  Midwest  Elec.  Wiring 
Co..  323  W.  Colfax  Ave. 

Salt  Lake  City :  Time  &  Instru¬ 
ment  Co.,  222  Dooly  Bldg. 

HAMMOND  INSTRUMENT  CO.. 
2915  N.  Western  Ave.,  Chicago,  Ill. 

(Hammond  electric  clocks) 

Portland:  B.  W.  Watch  &  Clock 
Shop,  226  Alder  St.  (4). 

San  Francisco :  Calif.  Elec.  Con¬ 
struction  Co.,  400  Mission  St 

t 

Los  Angeles :  American  ( loch 
Co.,  315  W.  5th  St.  (13). 
HOBAR  COMPANY,  THE,  208 
Fifth  Ave.,  New  York  10,  N.  Y. 

(Twinface  docks) 

Factory  service  only. 
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the  hoover  CO.,  North  Can¬ 
ton.  O. 

(Hoover  deaners) 

Factory  branch  stations  (prepared 
10  render  any  service;  also  have 
service  salesmen  and  agents 
throughout  western  states: 
p;irt8  are  not  available  to  the 
trade) : 

Seattle:  621  Fourth  Ave.  (4). 
Tacoma:  121  Perkins  Bldg. 
Spokane:  514  Metals  Bldg. 
Portland:  19  N.E.  Broadway  (12) . 
San  Francisco:  468  Turk  St.  (2). 
Oakland:  160  A  Grand  Ave.  (12). 
Lo-  Angeles:  3006  W.  7th  St. 

(5)  ;  324%  S.  La  Brea  (36). 
Long  Beach:  1209  Pine  Ave. 
Pasadena:  35  S.  Raymond. 

San  Diego;  524  “F”  St. 

Denver:  2217  E.  Colfax  Ave. 

Salt  Lake  City ;  325  Brooks  Arcade 

HORTON  MFG.  CO..  731  Osage  St., 
Fort  Wayne,  Ind.  (mailing  address 
Box  477,  Fort  Wayne  1,  Ind.) 
(Horton  washers  and  ironers) 
Seattle:  Appliance  Parts  &  Serv¬ 
ice,  216  Stewart  St.  (1). 

San  Francisco;  Washing  Machine 
Parts  Co.,  123  10th  St,  (3). 
Los  Angeles:  Electrical  Appli¬ 
ance  Service  Corp.,  726  Venice 
Blvd.  (15)  ;  Washing  Machine 
Parts  Co.,  1241  S.  Hope  St. 
(15). 

♦Denver :  Hendrie  &  Bolthoff 
Mfg.  &  Sup.  Co.,  1635  W.  17th 
St. 

♦Pocatello,  Idaho :  Billmeyers,  Inc. 
♦distributors,  do  not  stock  re¬ 
placement  parts  but  accept  orders 
for  factory  attention. 

HURLEY  MACHINE  DIV.,  Elec¬ 
tric  Household  Utilities  Corp., 
Cermak  Road  &  54th  Ave.,  Chicago 
50,  Ill. 

(Thor  washers  and  ironers) 
Factory  parts  depots  and  service 
stations — Branches : 

Seattle:  Hurley  Machine  Div.,  818 
First  Ave.  So.  (4) 

Portland:  Hurley  Machine  Div., 
231  E.  Burnside  (14) 

San  Francisco:  Thor  Pacific  Co., 
1343  Howard  St.  (3) 

Los  Angeles:  Thor  Pacific  Co.. 

1132  S.  Grand  Ave.  (14). 
Distributors: 

Seattle :  Appliance  Parts  &  Serv¬ 
ice  Co.,  214  Stewart  St.  (1)  : 
Graybar  Elec.  Co.,  Inc.,  King  & 
Occidental  Sts.  (4). 

Spokane:  Graybar  Elec.  Co.,  Inc., 
152  E.  Post  St. 

Portland:  W.  L.  May  Co.,  24 
Broadway  (9). 

Denver :  B.  K.  Sweeney  Elec’l 
Co.,  1601  23rd  St. 

Salt  Lake  City:  W.  H.  Bintz  Co., 
433  W.  Third  S.  St. 

Pueblo:  Ingle’s  Washing  Machine 
Exchange  &  Repair,  417  N. 
Santa  Fe  Ave. 

INGERSOLL,  DIV.  of  WATER- 
BURY  CLOCK  CO..  31  Cherry 
Ave.,  Waterbury  91,  Conn. 
(IngersoU,  Kdton,  Connecticut 
and  Waterbury  docks) 

Factory  service  only. 

INTERNATIONAL  APPLIANCE 
CORP.,  1027  Metropolitan  Ave., 
New  York. 

(Broilking  appliances) 

San  Francisco:  Will  M.  Aronson, 
955  Folsom  St.  (7). 

Los  Angeles :  Elec.  Lighting  Sup¬ 
ply  Co..  216  W.  Third  St.  (13). 

IRON  FIREMAN  MFG.  CO.,  3179 
W.  106th  St.,  Cleveland,  Ohio. 
(Iron  Fireman  automatic  heat¬ 
ing  and  power  equipment) 
Factory:  4784  S.E.  i7th  Ave., 
Portland  (2). 

IRONRITE  IRONER  CO.,  THE, 
38  Piquette  Ave.,  Detroit,  Mich. 
(Ironrite  Ironer) 

Seattle:  Harper-Meggee,  Inc.,  960 
Republican  St.  (9). 

Spokane :  Harper-Meggee,  Inc. 
Portland :  Harper  Mcggee,  Inc., 
17th  &  Irving.  (9). 

Oakland:  Gordon  E.  Wilkins 
Ironers.  Inc..  3100  Telegraph 
Ave.  (9). 

Los  Angeles :  Elec’l  Appliance 
Service  Corp.,  826  W.  Venice 
(15). 


KEYSTONE  SILVER  INC.,  509 
W.  34th  St.,  New  York  1,  N.  Y. 
(Keystoneivare  percolators) 
Factory  service  only. 

THE  KITCHENAID  DIVISION. 
The  Hobart  Mfg.  Co.,  Pennsylvania 
Ave.  &  Simpson  St.,  Troy,  Ohio. 
(KitchenAid  mixers  and  coffee 
mills) 

Seattle:  C.  L.  Dick,  2208  Second 
Ave.  ( 1 ) . 

Portland :  J.  W.  McCrea,  239 
N.W.  14th  Ave.  (9). 

San  Francisco:  W.  E.  Pixley,  929 
Mission  St.  (3). 

Los  Angeles :  H.  M.  Benner,  410 
S.  Los  Angeles  St.  (13). 

Salt  Lake  City :  Geo.  A.  Pruatt, 

24  S.W.  Temple  St. 

LACO  OIL  BURNER  CO.,  Gris¬ 
wold,  Iowa. 

(Loco  Oil  Burners) 

Factory  service  only, 

LANDERS,  FRARY  &  CLARK. 
New  Britain,  Conn. 

(Universal  appliances) 

Service  on  all  appliances: 

Seattle:  Elec’l  Engineering  Co.. 

110  Marion  St.  (4). 

Spokane :  Brown- Johnston  Co., 

N.  118  Lincoln  St. 

Yakima:  Yakima  Hdwe.  Co.,  715 
12th  St.,  N.W. 

San  Francisco :  Universal  Elec. 
Appliance  Co.,  1265  Folsom  St. 
(3). 

Salt  Lake  City :  Strevell  Patter¬ 
son  Hdwe.  Co.,  124  S.W.  Tem¬ 
ple  St. 

Phoenix:  Vinson-Carter  Co.,  25 
E.  Adams  St. 

Service  on  vacuum  cleaners  only : 
Portland :  Morrison  Elec.  Service, 
1236  S.W.  Washington  St.  (5). 
Stark  Vacuum  Cleaner  Co. 

Los  Angeles :  Utility  Repair  Shop, 
1928  W.  76th  St.  (5). 

Denver:  Midwest  Elec.  Wiring 
Co.,  323  W.  Colfax  Ave. 

MANNING.  BOWMAN  &  CO., 
Pratt  &  Miller  Sts.,  Meriden,  Conn. 
(Manning-Bowman  or  M-B  heat¬ 
ing  appliances) 

Service  and  parts  available  with 
the  exception  of  heating  pad 
repairs : 

Seattle :  Howell’s  Elec.  &  Supply 
Co.,  522  Union  St.  (1). 
Spokane:  Maxwell  &  Frank,  First 
at  Wall  St. 

Portland :  Morrison  Elec.  Supply 
Co.,  1236  S.  Washington  St.  (5). 
San  Francisco:  Manning- Bow¬ 
man  Service  Sta.,  150  Post  St. 
(8). 

Los  Angeles:  Motor  &  Machin¬ 
ists  Supply  Co.,  230  S.  San 
Pedro  St.  (12). 

San  Diego :  J.  F.  Zweiner  Elec’l 
Co..  229  "B”  St. 

Denver:  Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co.,  1635  17th  St. 
Salt  Lake  City:  Time  &  Instru¬ 
ment  Co.,  222  Dooly  Bldg. 
Phoenix:  Vinson  Carter  Elec.  Co., 

25  E.  Adams  St. 

Dallas :  Emerson  Elec.  CIo.,  2000 
Live  Oak  St. 

MARKED  ELEC.  PRODUCTS. 
INC.,  145  Seneca  St.,  Buffalo,  N.Y. 
(Heetaire  electric  heaters) 

Factory  service  only. 

THE  MAYTAG  COMPANY,  New¬ 
ton,  Iowa. 

(Maytag  washers) 

Distributors  and  Branch  OflBces: 
Portland:  Maytag  Northwest  Co., 
1136  N.W.  Hoyt  St.  (9). 
(Wa.sh.,  Ore.,  Idaho,  Utah, 
western  Nev.) 

Los  Angeles :  Maytag  West  Coast 
Co..  1225  W.  Ninth  St.,  (15). 
(Calif.,  eastern  Nev.,  Hawaiian 
Is.) 

Colorado  Springs :  Maytag  Rocky 
Mt.  Co.  (Colo.,  Wyo.,  N.M., 
Ariz.) 

Montana:  The  Maytag  Co.,  515 
Washington  Ave.,  N.,  Minne¬ 
apolis,  Minn. 

MERRY  WAY  COMPANY,  Pough¬ 
keepsie,  N.  Y. 

(Merryu'ay  dee.  food  preparer) 
San  Francisco :  Dohrmann  Hotel 
Supply  Co.,  984  Mission  St.  (3). 
(for  Western  states  and  Hawaii) 


THE  METAL  WARE  CORP.,  Two 
Rivers,  Wis. 

(Empire  and  Empeo  domestic 
electric  appliances) 

Seattle :  Elec’l  Engineering  Co., 
110  Marion  St.  (4). 

Spokane :  R.  T.  Carr  Sales  Co., 
919  W.  First  Ave. 

Portland :  Morrison  Elec.  Service, 
S.W.  Washington  at  13th  (5). 
San  Jose:  Century  Elec.  Co.,  18 
E.  San  Antonio  St. 

San  Diego :  J.  F.  Zwiener  Elec. 
Co.,  229  “B”  St. 

McGRAW  ELECTRIC  CO.,  Elgin, 
III. 

(Toastmaster  toasters  and  toaffle 
bakers — commercial  and  domes¬ 
tic;  Toastmaster  roll  and  food 
wa  rm  ers — co  m  me  rcial ) 

Seattle :  Appliance  Parts  &  serv¬ 
ice  Co.,  214  Stewart  St.  (1). 
Spokane :  Maxwell  &  Franks, 
F’irst  Ave.  at  Wall  St. 
Portland:  Bressie  Elec.  Co.,  909 
S.W.  Fifth  Ave.  (4). 

San  Francisco :  Radelfinger  Bros.. 

544  Natoma  St.  (3). 

Los  Angeles :  McGraw  Elec,  t'o., 
316  E.  3rd  St..  (13). 

San  Diego:  J.  F.  Zweiner  Elec’l 
Co.,  229  “B”  St. 

Denver :  Midwest  Elec.  Wiring 
Co.,  323  W.  Colfax  Ave.  (do¬ 
mestic  only)  ;  E.  S.  Hawkins 
Elec’l  Service,  426  S.  Downing 
St.  (com’l  only). 

Honolulu :  Hawaiian  Elec.  Co. 
(distributor  for  appliances  and 
parts) 

(In  all  cases  old  parts  should 
be  returned  to  service  station  or 
distributor  when  new  parts  are 
requested )  • 

MOTOR  PRODUCTS  CORP.,  Deep¬ 
freeze  Div.,  2301  Davis  St.,  North 
Chicago,  Ill 

(Deepfreeze  industrial  chilling 
equipment) 

Factory  service  only. 

NASH  -  KELVINATOR  CORP., 
14250  Plymouth  Road,  Detroit,  Mich. 
(Kelvinator  refrigerators,  elec, 
ranges,  com’l  refrigerating 
equip. ;  Leonard  refrigerators) 
Seattle :  Harper-Meggee,  Inc.,  960 
Republican  St.  (9). 

Spokane :  Harper-Meggee,  Inc.,  S. 
163  Lincoln. 

Portland :  Harper-Meggee,  Inc., 
15th  &  Irving  (9). 

Oakland :  Nash-Kelvinator  Sales 
Corp.,  1705  E.  12th  St.  (6). 

Los  Angeles :  Nash-Kelvinator 
Sales  Corp.,  1620  E.  7th  St.  (21) 
Denver:  Nash-Kelvinator  Sales 
Corp.,  1147  Broadway. 

Salt  Lake  City:  Flint  Distr.  Co., 
316  W.  2nd  So.  St. 

Phoenix :  Elec’l  Equipment  Co., 
of  Ariz.,  424  N.  Central  Ave. 
Billings:  ’Taylor  Refrigeration  & 
Appl.  Co.,  2714  Montana  Ave. 
El  Paso :  Car  Parts  Depot,  Inc., 
712  Texas  St. 

Albuquerque :  Charles  Ilfeld  Co., 
200  N.  First  St. 

Rosv.'cM :  Wilmot  Hdwe.  Co.,  115 
N.  Main  St. 

NATIONAL  ENAMELING  & 
STAMPING  CO.,  270  N.  12th  St., 
Milwaukee,  Wis. 

( Nesco  appliances) 

Seattle :  City  Elec.  &  Fixture  Ck)., 
1022  3rd  Ave,  (4). 

Spokane :  Maxwell  &  Franks.  1st 
Ave.  at  Wall  St. 

Portland :  Bressie  Elec.  Co.,  909 
S.W.  5th  Ave.  (4), 

San  Francisco:  Will  M.  Aronson 
Co..  955  Folsom  St.  (7) 

Los  Angeles :  Elec’l  Appliance 
Service  Corp.,  726  W.  Venice 
Blvd.  (15). 

Denver :  Midwest  Elec.  Wiring 
Co..  323  W.  Colfax. 

Salt  Lake  City :  Time  &  Instru¬ 
ment  Co.,  222  Dooley  Bldg. 
Dallas :  Douglass  Elec.  Appliance 
Co.,  1323  W.  Davis. 

NATIONAL  STEEL  CONSTRUC¬ 
TION  CO.,  500  Myrtle  St.,  Seattle 
8.  Wash. 

(National  art',  Co  unihia  dec. 
water  heaters) 

Factory  service  only. 


NAXON  UTILITIES  CORP.,  2101 
W.  Walnut  St.,  Chicago  12,  Ill. 

(Naxon,  Beanery,  Vitamin  Crock 
Krock  Cooker,  Hott-Watt,  Auto¬ 
griddle,  Lustro-griddle,  Broiler 
Server,  Broileroaster,  BroUer- 
ange) 

Portland:  W.  L.  May  Co.,  24 
N.W.  Broadway.  (9). 

Los  Angeles:  Elec’l  Appliance 
Service  Corp.,  726  W.  Venice. 
(15). 

NORGE  DIVISION,  Borg-Warner 
Corp.,  670  E.  Woodbridge  St..  De¬ 
troit,  Mich. 

(Norge  domestic  &  com’l  refrig¬ 
erators,  gas  &  elec,  ranges, 
washers,  oil  burning  space 
heaters,  and  other  appliances) 

Seattle :  Fifth  Ave.  Parts  &  Serv. 
Co.,  125  First  Ave.,  N.  (9). 

Spokane :  Columbia  Elec.  &  Mfg. 
Co.,  123  S.  Wall  St. 

Portland:  W.  G.  Carey,  Jr.,  326 
N.W.  6th  Ave.  (9). 

San  Francisco:  Leo  J,  Meyberg 
Co.,  70  Tenth  St.  (3). 

Los  Angeles :  Leo  J.  Meyberg 
Co.,  2027  S.  Figueroa  St.  (7). 

El  Centro :  Imperial  Hdwe.  Co. 

Denver :  Auto  Equipment  Co., 
14  th  &  Lawrence  Sts. 

Salt  Lake  City :  Salt  Lake  Hdwe. 
Co.,  103  N.  3d  W. 

Boise :  Salt  Lake  Hdwe.  Co. 

Billings:  Midland  Implement  Co., 
2303  Montana  Ave. 

Great  Falls :  Midland  Implement 
Co. 

El  Paso:  Albert  Mathias  &  Co. 

Albuquerque :  Albuquerque  Norge, 
Inc.,  218  N.  4th  St. 

Honolulu :  Easy  Appliance  Co., 
91  S.  King  St. 

OHIO  ELECTRIC  CO.,  145  W.  4.5th 
St.,  New  York  City. 

(Ohio,  Tuec  Sanitator,  DeLuxe 
Cylinder  vacuum  cleaners) 

Factory  service  only. 

ONE  MINUTE  WASHER  CO., 
Kellogg,  Iowa. 

( One  Minute  washer) 

Seattle:  Appliance  Parts  &  Serv¬ 
ice  Co.,  214  Stewart  St.  (1). 

Portlind :  W.  L.  May  Co.,  122 
S.W.  5th  Ave.  (4). 

Los  .Angeles:  Washing  Machine 
Parts  Co.,  1241  S.  Hope  St. 
(15). 

Denver :  Ray  Jones  Wash.  Mach. 
Parts  Co.,  376  S.  Broadway. 

Salt  Lake  City :  Claude  Dodge, 
153  Broadway. 

PRIMA  washers  and  ironers  (See 
Automatic  Washer  Co.) 

PROCTOR  ELEC.  CO..  3d  St.  & 
Hunting  Park  Ave.,  Philadelphia 
40,  Pa. 

(Proctor  elec,  appliances) 

Seattle :  City  Elec.  &  Fixt.  Co., 
1022  Third  Ave.  (4). 

Spokane :  Maxwell  &  Franks. 
First  &  Wall  Sts. 

Tacoma :  The  Ajax  Elec.  Co.,  746 
Market  St. 

Wa’la  Walla:  Elec.  Supply  & 
Fixt.  Co. 

Portland :  Bressie  Elec.  Supply 
Co.,  909  S.W.  6th  Ave.  (4). 

Eucrene:  C  &  S  Elec.  Co.,  1070 
Willamette  St. 

Medford :  Trowbridge  &  Flynn 
Flee.  Co  ,  214  W.  Main  St. 

San  Francisco:  Cal’f.  Flec’l  Con- 
str.  Co.,  400  Mission  St.  (5). 

Sacramento:  Lamb’s  Elec.  Shop, 
627  “L”  St. 

Oakland :  Paul  Morrison,  278 

12th  St. 

Fresno :  Electric  Motor  Shop, 
1926  Kern  St. 

Bakersfield:  Urner’s.  2006  Chest¬ 
nut  Ave. 

Los  Angeles :  Elec’l  Appliance 
Service,  726  W.  Venice  Blvd. 
(15). 

Long  Beach :  Dean  &  Hoffman 
Co.,  221  American  Ave. 

Santa  Barbara:  California  Elec¬ 
tric  Co.,  30  E.  Victoria  St. 

San  Diego:  J.  F.  Zweiner  Elec’l 
Co..  229  “B”  St. 

Denver :  Midwest  Elec.  Wiring 
Co..  323  W.  Colfax  Ave. 

Salt  Lake  City:  Time  &  Instru¬ 
ment  Co.,  222  Dooley  Bldg. 
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Home  Study  Course 

G-F  initiates  new  serv¬ 
ice  training  program 

Supplementing  its  appliance  service 
training  classes,  General  Electric  Co. 
has  made  available  to  dealers  and 
service  men  a  new  correspondence 
course  for  home  study.  The  original 
class**s  begun  in  June  of  1942  (see 
Electrical  West,  June  1942,  p.  72) 
have  been  continued.  To  supplement 
these  a  very  complete  appliance  service 
handbook  has  been  prepared  by  the 
Product  Service  Division  for  service 
shop  personnel.  Furthermore,  since 
much  of  the  instruction  is  given  by 
means  of  sound  slide  films,  these  are 
made  doubly  effective  by  giving  to 
each  person  attending  the  classes  a 
book  in  which  is  reproduced  each  of 
the  pictures  in  the  sound  slide  film  to¬ 
gether  with  a  portion  of  the  talk  perti¬ 
nent  to  that  picture.  This  forms  a  per¬ 
manent  handbook  of  methods  for  serv¬ 
icing  various  parts  of  the  appliances 
covered. 

The  new  correspondence  home  study 
course  is  designed  for  old-timers  as  a 
refresher  course,  yet  is  elemental 
enough  so  that  a  beginner  can  learn 
the  fundamentals  as  he  goes  along  in 
it.  It  is  a  twelve-lesson  course,  at  two- 
week  intervals,  and  has  begun  with  the 
subject  of  refrigeration.  Later  on 


other  products  will  be  treated  similar¬ 
ly.  According  to  R.  J.  Kern,  who  di¬ 
rects  the  educational  work,  these 
courses  are  not  confined  to  the  com¬ 
pany’s  own  dealers  nor  is  the  informa¬ 
tion  limited  in  its  usefulness  to  the 
company’s  products.  Utility  service 
personnel  and  independent  service 
shops  can  profit  by  it. 

Other  supplementary  informational 
material  are  a  magazine  The  Product 
Man  and  occasional  literature  of  other 
types. 

The  company  has  established  a  sec¬ 
ond  G-E  appliance  service  center  at 
212  N.  Vignes  St.,  Los  Angeles,  in 
charge  of  W.  K.  White.  The  original 
one  at  351  Bryant  St.,  San  Francisco, 
is  in  charge  of  R.  J.  Kern.  Both 
of  these  are  factory  operated  and 
equipped  to  take  care  of  complete  re¬ 
conditioning  of  refrigeration  units, 
ranges,  etc. 

•  Complimenting  Electrical  Ap¬ 
pliances  for  having  “what  it  takes,” 
the  Bureau  of  Radio  and  Electrical  Ap¬ 
pliances  of  San  Diego  conducts  a 
subtle  educational  campaign  to  the 
public  on  the  care  of  precious  appli¬ 
ances  to  make  them  last.  It  offers  the 
free  booklet  How  to  Care  for  or  Fix 
Your  Home  Appliance  and  then  ad¬ 
vises  that  “if  the  unexpected  happens,” 
although  all  appliance  dealers  are 
snowed  under  they  will  do  their  best 
to  take  care  of  them  for  a  person.  In 


its  latest  bulletin  the  bureau  also  called 
a  meeting  Aug.  12  concerning  the 
rationing  of  gas  ranges,  coal  oil  and 
wood  burning  equipment  and  presents 
the  new  oil  heater  restrictions.  The 
refrigerator  quotas  for  the  territory 
have  been  used  up  and  electric  ranges 
are  badly  needed  as  well  as  water 
heaters.  Gas  water  heaters  seem  to  be 
available  under  an  amendment  to  L- 
185,  for  replacement  of  obsolete  equip¬ 
ment. 

•  Conservice  Schools  of  Westing- 
house  Electric  Supply  Co.  moved 
over  to  the  Rocky  Mountain  region 
during  the  past  month  and  were  held 
in  the  Salt  Lake  territory.  There  they 
were  supervised  by  Joe  Marine,  Salt 
Lake  district  service  manager,  and 
Walter  Schanz,  field  representative  of 
the  manufacturing  company.  John 
Longdon,  Salt  Lake  district  manager 
of  Wesco,  was  host  to  the  service  men 
attending  the  various  schools. 

•  Hotpoint  has  issued  a  32-page  ref¬ 
erence  on  food  preservation  by  various 
methods,  including  pressure  cooker, 
water  bath,  oven  processing,  dehydra¬ 
tion,  brining  and  sharp  freezing.  In¬ 
structions  are  included  for  fruits,  ber¬ 
ries,  vegetables,  meats  and  fowl.  Writ¬ 
ten  for  the  novice  as  well  as  the  expe¬ 
rienced,  the  booklet  includes  charts 
covering  time  and  temperatures  and  is 
cross-indexed  for  quick  and  easy  use. 
Titled  Home  Canning  by  Hotpoint.  the 
manual  is  available  at  $5  per  hundred, 
f.o.b.  Chicago,  from  the  Hotpoint  ad¬ 
vertising  department. 

•  How  TO  Make  a  Home  Fruit  and 
Vegetable  Dehydrator  is  told  the 
customers  of  Southern  California  Edi¬ 
son  Co.  Ltd.  in  a  broadside  just  issued 
by  its  commercial  and  advertising  de¬ 
partment.  Under  the  direction  of  H.  C. 
Rice,  manager  of  domestic  sales,  tests 
were  made  of  the  new  design  of  dehy¬ 
drator  which  can  be  built  at  home 
from  available  materials.  Five  200- 
watt  lamps  or  a  space  heater  can  be 
used  as  a  heat  source. 

•  A  Wartime  Educational  Service 
for  home  economists,  teachers  and  stu¬ 
dents,  written  around  electric  cooking, 
and  a  series  of  advertising  messages 
in  architectural  magazines  to  acquaint 
builders  with  the  need  for  providing 
adequate  electrical  facilities  in  all  new 
houses  have  been  started  by  the  Elec¬ 
tric  Range  Section  of  the  National 
Electrical  Manufacturers’  Assn. 

•  Continental  Battery  and  Elec¬ 
tric  Supply  Co.  was  formerly  co¬ 
owned  by  E.  A.  Jensen,  of  Preston, 
who  recently  purchased  the  entire 
business  and  consolidated  it  with  the 
Gamble  store  in  that  city. 


Electronic  Service  &  Supply  Co.  in  Salt  Lake  City  has  been  designated  by  Gen¬ 
eral  Electric  Supply  Co.  for  handling  radio  repairs  in  that  territory.  Located  at 
115  E.  Broadway,  it  is  operated  by  Gay  Martin  and  William  Lisonbee,  co¬ 
owners.  Martin  (shown  at  extreme  left  above)  was  with  G-E  Supply  Corp.  for 
15  years  and  Lisonbee  (foreground)  was  with  Strickland's  in  Long  Beach  for 
eight  years.  Others  are  Ray  Jaeger  (second  from  left)  and  Robert  Harmon 
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Conservation  Not  Power  Shortage 

Distasteful  as  is  the  voluntary  electricity 
conservation  program  which  starts  Septem¬ 
ber  15,  it  has  its  compensating  features. 
For  one  thing  it  might  have  been  engineered  and 
ordered  by  those  New  Deal  forces  which  have  been 
badgering  the  electric  light  and  power  companies 
for  the  last  ten  years.  Also  it  might  have  been  the 
outcome  of  a  power  shortage  which  really  woidd 
reflect  discredit  to  the  utilities. 

As  matters  stand,  it  is  voluntary,  even  though 
it  may  make  the  industry  look  silly  after  saying 
for  the  last  three  vital  years  that  there  is  no  power 
shortage  and  there  will  he  none.  If  the  pidjlic 
emphasis  can  he  placed  on  the  fact  that  it  is  part 
of  a  cross-the-boards  program  to  conserve  coal, 
oil  and  transportation  facilities,  then  the  industry 
can  earn  some  public  goodwill  as  a  willing  co- 
operator. 

Initially  here  in  the  West  there  was  a  feeling 
that  those  companies  which  are  enforcing  the  secur¬ 
ity  brownout  along  the  coast  had  made  a  sufficient 
contribution  to  conservation.  \^Tiile  it  was  admitted 
that  their  sacrifice  was  great,  for  the  sake  of  unity 
and  industry  solidarity  they  were  convinced  that 
full  support  of  the  new'  voluntary  program  was 
desirable. 

So  for  the  duration  the  industry’s  sales  story 


goes  into  reverse.  No  more  is  it  “Electricity  Is 
Cheap — Use  It  Freely.”  Now'  it  is  “Electricity  Is 
Vital  to  the  War — Use  It  Wisely — Conserve.” 

Maintenance  Scale 

Together  the  contractors  and  the  union  are 
working  on  a  touchy  old  subject.  As  the 
gigantic  construction  program  for  war  pro¬ 
duction  and  the  erection  of  camps  and  military 
installations  tapers  off  sharply  the  economic  neces¬ 
sity  which  long  ago  forced  many  small  contractors 
to  abandon  their  businesses  for  the  duration  is 
reaching  the  big  contractors  and,  of  course,  their 
electrical  crews.  There  must  be  developed  some 
new'  source  of  business  or  contractors  and  wire- 
men  will  have  to  close  up  shop  and  be  absorbed  in 
the  big  war  production  labor  pool  somewhere. 

Therefore  a  field  which  construction  wage  scales 
made  impossible  for  contractors  to  enter  competi¬ 
tively  is  being  investigated  for  its  possibilities  for 
both  contractors  and  electricians.  This  is  the  field 
of  maintenance  of  plant  electrical  systems  and 
equipment.  The  barrier  previously  was  that  the 
industrial  plant,  because  of  steady  work  on  a  reg- 
idar  pay  roll,  was  able  to  get  its  maintenance  elec¬ 
tricians  from  the  union  at  a  lower  scale  of  pay 
than  that  required  of  the  contractors  in  the  hiring 
of  construction  workers. 

Now'  efforts  are  being  made  in  the  West  to 
develop  comparable  wage  scales  for  the  con¬ 
tractor  when  he  does  maintenance  work,  in  order 
to  permit  him  to  seek  this  kind  of  business.  With 
an  equal  wage  scale  it  will  be  up  to  him  to  de¬ 
velop  efficiencies  in  the  handling  and  management 
of  maintenance  work  which  will  put  him  in  posi¬ 
tion  to  compete  with  the  plant’s  own  department. 
He  has  developed  such  efficiencies  in  competitive 
construction  contracting.  Another  case  in  which 
incentive  begets  results. 

No  Time  for  Complacency 

Anyone  with  a  grain  of  horse  sense  must 
appreciate  that  the  major  battles  of  the  war 
lie  still  ahead.  How'  anyone  can  be  com¬ 
placent  or  let-down  in  the  face  of  that  knowledge 
is  enigmatical.  Certainly  the  meager  victories  of 
recent  weeks  do  not  warrant  any  feeling  that  the 
end  is  in  sight,  and  victory  is  simply  a  matter  of 
weeks. 

On  the  battlefront  and  on  the  homefront  the 
big  fights  lie  ahead  and  not  behind.  In  Sicily  Allied 
troops  met  and  defeated  less  than  seven  per  cent 
of  the  total  Axis  divisions  based  in  Europe.  The 
percentage  of  Jap  troops  W'hich  have  thus  iar 
faced  our  guns  is  even  smaller. 

At  home  the  battle  of  inflation  is  far  from  over. 
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Production  lags;  it  is  reported  that  military  plans 
ha^e  been  affected  by  the  drop  in  war  production. 
Tli^  manpower  problem  is  far  from  solved.  There 
is  labor  strife.  Transportation  facilities  stagger 
under  tremendous  loads  and  threaten  to  break 
down  for  want  of  maintenance. 

Even  though  we  all  may  be  convinced  that  the 
end  of  the  war  is  near,  we  cannot  be  complacent. 
If  management  and  labor  both  would  but  realize 
that  an  all-out  effort  now  might  quicken  the  victory 
by  ^veeks  or  even  months,  there  would  be  no  more 
let-downs  or  slowdowns. 

Let’s  be  realistic  in  the  electrical  industry. 

IPostwar  Engineering  Planning 
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of  an  automobile.  If  the  engine  should  be  in  the 
back  instead  of  the  front,  now  that  all  production 
has  stopped  and  new  designs  and  tooling  will  have 
to  be  done,  this  is  the  time  to  make  such  a  change. 
The  Code,  however,  is  a  growth,  not  a  machine. 
It  has  developed  out  of  a  multitude  of  necessities. 
Perhaps  it  overcompensates  for  some  of  its  weak¬ 
nesses,  but  it  is  a  living  organism  that  grows  out 
of  the  soil  of  experience  and  in  an  environment 
of  winds  blowing  from  many  directions.  To  say 
that  it  could  be  redesigned  may  express  a  technical 
possibility  but  it  shows  ignorance  of  ways  of  the 
human  being  from  which  it  has  sprung. 

Inspectors  meeting  in  the  West  late  last  month 
and  early  this  month  heard  much  advice  in  that 
respect.  Academically  they  may  agree  with  the 


Recently  a  group  of  utility  engineers  com¬ 
plained  that  they  apparently  had  no  place 
in  postwar  planning,  that  their  work  was 
largely  routine.  Nothing  could  be  farther  from  the 
facts.  Engineers  have  definite  postwar  planning 
responsibilities  and  opportunities.  It  is  not  too 
early  now  to  begin  working  on  them. 

The  whole  subject  of  substitutions  and  modifi¬ 
cations  occasioned  by  material  shortages  is  one 
that  should  be  examined  closely  for  its  postwar 
implications.  How  many  of  the  substitutions  should 
be  retained?  Do  some  of  them  indicate  other  oppor¬ 
tunities  for  departure  from  what  has  been  consid¬ 
ered  standard  practice?  Many  changes  have  been 
made  in  codes  and  standards  because  of  material 
limitations.  Should  we  return  to  the  old  provisions 
or  keep  the  new  once  the  war  is  ended?  Operating 
procedures  have  been  simplified  because  of  man¬ 
power  limitations.  Have  the  changes  been  good 
and  are  they  worth  retaining? 

Along  with  victory  will  come  the  release  of  large 
blocks  of  power  now'  used  in  strictly  war  indus¬ 
tries.  This  power  will  be  available  for  use  by  other 
customers.  Will  present  distribution  systems  be 
ade(fuate  to  market  it?  Will  new  types  of  load 
require  new  facilities? 

Here  is  a  broad  field  for  engineering  research 
and  study.  Out  of  it  should  come  much  that  is 
good. 

Inspecticide 

WHILE  others  in  the  electrical  industry  plan 
a  brave  new'  world  of  inventions  and  enter¬ 
prises  after  the  war,  electrical  inspectors 
are  somewhat  in  the  position  of  the  overrun  small 
nations.  The  war  has  done  things  to  them  that  it 
will  take  a  long  time  to  rebuild,  if  ever.  Mean- 
wliile,  inspectors  are  being  told  on  every  side  what 
should  be  done  to  their  Code  to  make  it  over  to  the 
heart’s  desire — somebody’s  else  heart. 

It  is  quite  a  different  matter  with  the  redesign 


arguments.  But  practically  they  may  not  do  much 
to  advance  the  causes  so  logically  advised.  As  long 
as  the  Code  was  derived  from  experience,  it  will 
take  experience  to  change  it.  Inspectors  are  not 
likely  to  commit  inspecticide  in  so  light  a  fashion, 
whether  their  Code  is  logical  or  not.  They  want  to 
be  shown  first.  People  are  funny. 


T’S  only  been  a  few  years  since  busi¬ 
nessmen  felt  that  how  they  ran  their 
business  was  nobody  else’ s  business. 
Nobody  had  to  explain  capitalism,  nor  defend 
private  brands  against  grade  labeling,  nor  to 
explain  the  economic  benefits  of  advertising, 
because  all  of  these  things  were  taken  for 
granted.  During  the  nine  long  years  that 
business  spent  in  the  doghouse,  businessmen 
learned  the  bitter  truth  that  while  they  were 
the  best  producers  and  salesmen  in  the  world 
when  it  came  to  commodities,  they  were  not 
so  hot  when  it  came  to  producing  and  selling 
ideas  about  what  constitutes  social  progress. 
The  business  man  must  accept  responsibility 
not  only  for  providing  continuous  good  living 
for  ALL  Americans,  but  also  for  making  sure 
that  every  voter  understands  where  his  good 
living  really  comes  from  .  .  .  and  that  every 
voter  understands  what  excessive  government 
costs  will  do  to  good-  living.  If  these  things 
are  done,  then  socialistic  planning  can  be 
modified  to  a  point  where  it  becomes  part  of 
industrial  growth,  instead  of  an  obstacle  in 
the  path  of  industry.  Yes,  we  have  come  to 
the  period  in  our  history  when  the  fact  that 
all  good  living  depends  upon  the  manufac¬ 
ture,  distribution  and  sale  of  a  constantly  in¬ 
creasing  volume  of  merchandise  must  be  rec¬ 
ognized  by  everybody. — John  E.  Wiley,  vice- 
president,  Fuller  &  Smith  &  Ross,  Inc. 
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Panorama. 


Electriquiz 

Lighting  has  intrigued  man 
from  time  immemorial,  but  only 
during  the  past  two  decades  has 
he  uncovered  many  of  its  secrets. 
The  following  information,  taken 
from  the  book.  Playing  with 
Lightning,  by  Dr.  K.  B.  Mc- 
Kachron  and  Kenneth  G.  Patrick, 
is  supplied  by  0.  A.  Gustafson, 
district  central  station  engineer, 
(General  Electric  Co.,  San  Fran¬ 
cisco.  For  answers  see  page  108. 

1.  What  probable  range  of 
voltage  and  current  is  present  in 
natural  lightning? 

2.  At  the  New  York  World’s 
Fair  10.(K)0.000  volts  of  man¬ 
made  lightning  flashed  30  ft. 
Would  the  energy  in  one  flash 
operate  a  vacuum  cleaner  for  ap¬ 
proximately  20  minutes,  20  hours 
or  20  days? 

3.  How  quick  is  a  flash  of 
lightning? 

4.  What  is  heat  lightning? 

.3.  Is  it  safe  to  remain  in  swim¬ 
ming  during  a  lightning  storm? 

6.  Does  lightning  strike  more 
than  once  in  the  same  place? 

7.  Where  is  the  safest  place  in 
the  home  during  a  lightning 
storm  ? 

8.  Is  it  sale  to  play  the  piano 
during  a  storm? 


Safety  Ordinance 


INTEREST  in  the  PCEA-sponsored 
I'lisafe  Electrical  Appliance  Ordi¬ 


nance  has  extended  throughout  the 
eleven  Western  states.  The  legislation 
is  now  being  given  consideration  for 
promotion  by  the  Rocky  Mountain 
Electrical  League  and  the  Electrical 
League  of  I  tah.  as  well  as  local  groups 
in  the  Northwest.  Arizona  and  Nevada. 
Recent  California  cities  adopting  it 
are  Alhambra.  Bell.  Beverly  Hills. 
Covina.  Monrovia.  Montebello.  Red¬ 
lands.  Redondo  Beacb.  Santa  Monica. 
Lpland.  La  Mesa,  Mill  Valley,  San 
Ansehno  and  Long  Beach. 

The  League  of  California  Cities  has 
given  the  ordinance  full  support. 
Louis  H.  Burke,  league  legal  counsel, 
worked  with  the  PCEA  cocle  and  ordi¬ 
nance  committee  on  the  final  draft  of 
the  ordinance.  The  league  then  mailed 
a  copv  to  every  member  city,  accom¬ 
panied  by  a  letter  recommending  its 
adoption  and  calling  attention  to  the 


fact  that  present  conditions  in  the  ap¬ 
pliance  field  make  this  an  opportune 
time  to  adopt  legislation  of  this  kind 
in  order  to  have  protection  against  the 
influx  of  substandard  merchandise 
when  appliance  manufacturing  is  re¬ 
sumed  after  the  war. 


Committee  Members 


Appointments  are  an¬ 
nounced  for  coming  year 


kCEA  committee  members  for  the 


present  year  are  as  follows: 


Code  and  Ordinance  Committee 
Chairman,  B.  C.  Hill,  head  of  the 
department  of  electricity.  City  of  Oak¬ 
land;  A.  L.  Stone,  Stone  Electric  Mfg. 
Co.,  Los  Angeles;  D.  E.  Harris,  Gen¬ 
eral  Electric  Supply  Co.,  San  Fran¬ 
cisco;  J.  O.  Dillingham,  General  Elec¬ 
tric  Co.,  San  Francisco;  M.  Kennedy 
Bliss.  Board  of  Fire  Underwriters  of 
the  Pacific,  San  Francisco;  Arthur 
Veit,  chief  electrical  inspector,  Los  An¬ 
geles  County;  H.  L.  Harper,  Graybar 
Electric  Co.,  Los  Angeles;  E.  F.  Wat¬ 
kins,  Southern  California  Edison  Co., 
Los  Angeles;  J.  F.  O’Donnell,  West- 
inghouse  Electric  and  Mfg.  Co.,  San 
Francisco;  E.  A.  Long,  PG  and  E., 
San  Francisco;  H.  H.  Courtright,  Val¬ 
ley  Electrical  Supply  Co.,  Fresno;  M. 
G.  Sues.  Leo  J.  Meyberg  Co.,  Los  An¬ 
geles;  W.  E.  Cranston,  Jr.,  Thermador 
Electrical  Mfg.  Co.,  Los  Angeles;  B. 
M.  Tassie,  G-E,  San  Francisco;  A.  H. 
Meyer,  Leo  J.  Meyberg  Co.,  San  Fran- 


Red  Seal  Adequate  "Wiring  Committee 
Chairman,  H.  C.  Rice,  Edison  Co., 
Los  Angeles;  A.  1.  Benedict,  San  Diego 
Gas  and  Electric  Co.;  J.  0.  Dillingham, 
G-E,  San  Francisco;  J.  A.  Hill,  PG  and 
t].  San  Francisco;  R.  C.  Wilkin, 
Phelps-Dodge  Corp.,  Los  Angeles. 


Planning  Committee  (Incomplete) 
Chairman,  R.  E.  Fisher,  PG  and  E, 
San  Francisco;  H.  H.  Courtright,  Val¬ 
ley  Electrical  Supply  Co.,  Fresno;  R. 
C.  McFadden,  Edison  Co.,  Los  An¬ 
geles;  R.  M.  Alvord,  G-E.  San  Fran¬ 
cisco;  H.  L.  Harper,  Graybar  Electric 
Co..  Los  Angeles;  G.  C.  Tenney,  Elec¬ 
trical  West. 


Committee  on  Distribution  Lines 
Chairman,  S.  J.  Lisberger,  PG  and 
E.  San  Erancisco;  A.  C.  Putnam,  Cali¬ 
fornia  Electric  Power  Co.,* Riverside; 
G.  E.  Jenner.  San  Diego  Gas  and  Elec¬ 
tric  Co.;  R.  R.  Cowles,  PG  and  E.  San 
Francisco:  H.  H.  Minor.  PG  and  E. 


.Mferf  by  Mary  SM 


Who  Am  I? 


I  was  born  in  Milwaukee, 
Wis.,  Oct.  22,  1882.  My  early 
education  was  received  in  gram¬ 
mar  school  and  Navy  apprentice¬ 
ship.  I  enlisted  in  the  Navy  at 
the  outbreak  of  the  Spanish- 
American  War  in  1898,  and 
served  until  October  1903.  I 
studied  special  courses  in  elec¬ 
trical  school  and  wireless  teleg¬ 
raphy,  and  took  a  correspond 
ence  school  course  in  electrical 
engineering.  Who  am  I? 

After  a  few  months  in  the  lest 
department  of  the  Southern  Cali¬ 
fornia  Edison  Co.,  I  joined  the 
Los  Angeles  Gas  and  Electric 
Corp.  in  1904,  where  I  was  in 
charge  of  meter  testing  and  elec¬ 
tric  repair  shop.  From  1911  to 
1912,  I  was  associated  with  B.  F. 
Kierulff  &  Co.,  Los  Angeles,  and 
Fort  Wayne  Electric  Co.  From 
1912  to  1919,  I  was  wuth  General 
Electric  Co.,  Los  Angeles,  in  sup¬ 
ply  and  apparatus  sales.  I  left 
to  engage  in  ranching  at  San 
Marcos  and  manage  the  Escon¬ 
dido  Mutual  Water  Co.  In  1921, 
1  joined  the  San  Diego  Gas  and 
Electric  Co.,  where  I  have  been 
inspector  and  assistant  superin¬ 
tendent  of  the  electric  distribu¬ 
tion  department,  sales  engineer 
and  engineer  of  lighting  sales.  I 
was  appointed  to  my  present 
position  of  commercial  sales  en¬ 
gineer  in  1940.  Who  am  I? 

I  have  been  a  member  of  the 
Pacific  Coast  Electrical  Assn, 
since  its  inception.  I  am  a  mem¬ 
ber  of  the  San  Diego  Exchange 
Club,  San  Diego  Electric  Club. 
Elks.  Spanish  War  Veterans  and 
the  Illuminating  Engineering  So¬ 
ciety.  I  am  married,  have  three 
daughters  and  six  grandchildren. 
My  grandchildren  are  my  prin¬ 
cipal  hobby  but  I  am  interested 
also  in  bees,  chickens,  victory 
gardening  and  golf.  My  name  is: 
See  page  108. 


Fresno;  H.  E.  Jung,  Edison  Co.,  Lo? 
Angeles. 


Guidance  Committee  of  Business 
Development  Section 

Chairman,  P.  P.  Pine,  San  Diego 
Gas  and  Electric  Co.;  vice-chairman- 
Milo  Cain,  Coast  Counties  Gas  and 
Electric  Co.,  Santa  Cruz;  C.  A.  Dahl- 
G-E  Supply  Co.,  San  Francisco;  J.  K 
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Gumz,  PG  and  E,  San  Francisco;  Vic¬ 
tor  Fink,  Westinghouse  Lamp  Co.,  San 
Francisco;  A.  B.  Murphy,  Westing- 
house  Electric  and  Mfg.  Co.,  San  Fran¬ 
cisco:  A.  B.  Murphy,  Westinghouse 
Electric  and  Mfg.  Co.,  San  Francisco; 
E.  G.  Stahl,  PG  and  E,  Fresno; 
Charles  L.  Moore,  Chicago  Flexible 
Shaft  Co.,  Los  Angeles;  D.  B.  Whee- 
lock.  California  Electric  Power  Co., 
Riverside;  M.  G.  Sues,  Leo  J.  Meyberg 
Co.,  Los  Angeles;  G.  N.  Hawley,  Edi¬ 
son  Co.,  Los  Angeles. 

Guidance  Committee  of  Administrative 
Services  Section 

Chairman,  F.  C.  McLaughlin,  Edi¬ 
son  Co.,  Los  Angeles;  vice-chairman, 
Harry  A.  Lee,  PG  and  E,  Stockton; 
Leon  C.  Heseman,  California  Electric 
Power  Co.,  Riverside;  H.  H.  Fogwell, 
Thermador,  Los  Angeles;  R.  N.  Drei- 
man,  Coast  Counties  Gas  and  Electric 
Co.,  Santa  Cruz;  E.  A.  Long,  PG  and 
E,  San  Francisco;  C.  W.  Goodwin,  Jr., 
G-E  Supply  Co.,  San  Francisco;  S.  W. 
Scarfe,  G-E,  Los  Angeles;  P.  B.  Wil¬ 
son,  PG  and  E,  Fresno;  W.  J.  Lain- 
son,  San  Diego  Gas  and  Electric  Co.; 
H.  V.  Busby,  Edison  Co.,  Los  Angeles. 

Guidance  Committee  of  Operating 
Economics  Section 

Chairman,  E.  A.  Crellin,  PG  and  E, 
San  Francisco;  vice-chairman,  E.  W. 
Morris.  Westinghouse,  Los  Angeles; 
C.  J.  Nevitt,  San  Diego  Gas  and  Elec¬ 
tric  Co.;  A.  F.  Ayres,  California  Elec¬ 
tric  Power  Co.,  Riverside;  C.  T.  Mal¬ 
loy,  Edison  Co.,  Los  Angeles;  G.  F. 
Rucker,  Leeds  Northrup  Co.,  Los  An¬ 
geles;  Howard  Jandt,  Allis-Chalmers 
Mfg.  Co.,  Los  Angeles;  Vernon  Arm¬ 
strong,  Sierra  Pacific  Power  Co., 
Reno;  Paul  K.  Churchill,  Line  Ma¬ 
terial  Co.,  Oakland;  M.  S.  Barnes,  G-E, 
San  Francisco;  C.  E.  Ingalls,  Copper- 
weld  Steel  Co.,  San  Francisco. 

Industry  Information  Committee 

Chairman,  R.  G.  Kenyon,  Edison 
Co.,  Los  Angeles;  1.  W.  Borda,  The 
Okonite  Co.,  San  Francisco;  A.  D. 
Bragg,  G-E,  Los  Angeles;  H.  H.  Court- 
right,  Valley  Electrical  Supply  Co., 
Fresno;  G.  H.  P.  Dellmann,  San  Diego 
Gas  and  Electric  Co.;  H.  Dewes,  Cali¬ 
fornia  Electric  Power  Co.,  Riverside; 
H.  H.  Fogwell,  Thermador,  Los  An¬ 
geles;  Charles  Grunsky,  Coast  Coun¬ 
ties  Gas  and  Electric  Co.,  Santa  Cruz; 
R.  G.  Holabird,  National  Electrical 
Products  Co.,  San  Francisco;  E.  A. 
Long,  PG  and  E,  San  Francisco;  H.  S. 
^5chuler,  Westinghouse,  San  Francisco; 
G.  C.  Tenney,  Electrical  West,  San 
Francisco;  M.  W.  Phillips,  Edison  Co., 
Visalia. 

Publicity  Committee 

Chairman.  W.  A.  Cyr,  Electrical 
West,  San  Francisco;  vice-chairman, 
A.  X.  Schilling,  G-E,  Los  Angeles;  H. 


W.  Hayes,  Edison  Co.,  Los  Angeles; 
Charles  P.  Johnson,  Westinghouse,  San 
Francisco;  A.  C.  Joy,  PG  and  E,  San 
Francisco;  Charles  L.  Palmer,  PG  and 
E,  Fresno;  F.  M.  Raymond,  San  Diego 
Gas  and  Electric  Co.;  Paul  C.  Wil- 
more,  G-E,  San  Francisco;  Evelyn  Kel¬ 
ley,  Coast  Counties  Gas  and  Electric 
Co.,  Santa  Cruz. 

Membership  Committee  (Incomplete) 

Chairman,  S.  W.  Scarfe,  G-E,  Los 
Angeles;  vice-chairman,  F.  A.  Mul- 
vaney,  Maydwell-Hartzell  Co.,  San 
Francisco;  J.  W.  Swank,  Edison  Co., 
Los  Angeles;  S.  R.  Robinson,  San 
Diego  Gas  and  Electric  Co.;  L.  G. 
Peck,  California  Electric  Power  Co., 
Riverside;  E.  A.  Long,  PG  and  E,  San 
Francisco. 

Water  Heater  Standardization 
Committee 

Chairman,  H.  C.  Rice,  Edison  Co., 
Los  Angeles;  N.  B.  Hinson,  Edison 
Co.,  Los  Angeles;  1.  H.  Lecklider, 
Edison  Co.,  Los  Angeles;  R.  C.  Bragg, 
Vallejo  Electric  Light  and  Power  Co.; 
G.  E.  Bishop,  Coast  Counties  Gas  and 
Electric  Co.,  Santa  Cruz;  E.  W.  Meise, 
San  Diego  Gas  and  Electric  Co.;  H. 
G.  Dillin,  San  Diego  Gas  and  Electric 
Co.;  B.  W.  Reynolds,  PG  and  E,  San 
Francisco;  W.  S.  Fleming,  California 
Electric  Power  Co.,  Riverside;  A.  L. 
Pierce,  Sierra  Pacific  Power  Co.,  Reno. 

Budget  and  Finance  Committee 

Chairman,  C.  E.  Houston,  Edison 
Co.,  Los  Angeles;  S.  W.  Scarfe,  G-E, 
Los  Angeles;  F.  A.  Mulvaney,  Mayd¬ 
well-Hartzell  Co.,  San  Francisco;  N. 
R.  Sutherland,  PG  and  E,  San  Fran¬ 
cisco;  V.  W.  Hartley,  PCEA. 

Farm  Electrification  Handbook 
Revision 

Editor,  Lyle  W.  Smith,  Edison  Co., 
Visalia. 

Industrial  Power  and  Heating 
Handbook  Revision 

Editor,  A.  L.  Laws,  Edison  Co., 
Vernon. 

•  Board  of  Managers  meeting,  consisting  of 
new  and  old  oflBcers,  was  held  for  the  San 
Francisco  Bay  Cities  Section,  Illuminating 
Engineering  Society,  at  Lick  Grill,  San 
Francisco,  Aug.  10,  The  program  for  the 
coming  year  and  a  schedule  of  the  first 
meeting  for  installation  of  officers  either 
Sept.  15  or  22  was  discussed.  W.  P.  Bear, 
Pacific  Gas  and  Electric  Co.,  retiring  chair¬ 
man,  and  Romaine  Myers,  consulting  elec¬ 
trical  engineer,  Oakland,  incoming  chair¬ 
man,  called  the  meeting. 

Withholding  tax  and  how  it  affects  the 
electrical  contractor’s  business  was  dis¬ 
cussed  before  the  San  Francisco  Electrical 
Contractors  Assn,  at  its  Aug.  2  meeting  by 
Glenn  Graves,  deputy  collector  from  the 
office  of  the  Collector  of  Internal  Revenue. 
The  board  of  directors  had  recommended  to 
membership  that,  wherever  possible,  the 
weekly  wage  bracket  (Table  A-1)  contained 
in  Circular  WT  by  the  government  to  em¬ 
ployers,  be  used. 


Inspector  Clinics 

A  suggestion  that  inspectors  hold 
informational  clinics  met  favorable  re¬ 
sponse  at  the  extra  meeting  of  the 
Southern  California  Chapter,  Interna¬ 
tional  Association  of  Electrical  Inspec¬ 
tors,  held  at  Los  Angeles,  July  21. 
Chairman  W.  J.  Tretheway  appointed 
the  committee  consisting  of  H.  V.  Dob¬ 
son,  chairman;  H.  C.  Rice,  A.  I.  Bene¬ 
dict,  L.  M.  Trim  and  H.  G.  Ufer.  It 
is  to  make  a  report  at  the  Southwestern 
Section  Code  Breakfast  Aug.  31  and 
again  at  the  next  Chapter  meeting  Nov. 
17  in  Glendale. 

The  suggestion  for  a  clinic  came 
from  H.  C.  Rice,  who  addressed  the 
afternoon  session,  describing  the  in¬ 
dustrial  future  of  southern  California 
after  the  war.  He  also  asked  consid¬ 
eration  by  inspectors  of  a  “wiring  har¬ 
ness”  for  the  range  and  water  heater 
which  can  be  removed  by  the  customer 
and  used  at  a  new  location.  This  was 
asked  because  about  50%  of  the  com¬ 
pany’s  range  customers  move  each 
year. 

C.  K.  Chapin,  engineer.  Bureau  of 
Power  &  Light,  talked  on  a  pension 
plan  for  inspectors. 

Other  topics  discussed  at  this  extra 
meeting  were  the  PCEA  sales  appli¬ 
ance  ordinance,  use  of  emergency  in¬ 
stallation  type  of  wires  concealed,  the 
effect  of  permitting  emergency  wiring 
in  areas  adjacent  to  homes  wired  ac¬ 
cording  to  more  rigid  standards,  powei 
factor  correction  for  fluorescent  light¬ 
ing,  the  availability  of  fuses  and  other 
inspectors’  problems.  The  noon  lunch¬ 
eon  was  given  over  to  arrangements 
for  the  forthcoming  annual  meeting 
of  the  Southwestern  Section  in  Los  An¬ 
geles.  Frank  Short,  general  chairman, 
discussed  the  details,  and  wives  of  the 
members  were  present  to  arrange  for 
the  entertainment  of  women  attending. 

•  Jack  Jackson,  Jackson  Sales  Co.,  was 
elected  president,  San  Francisco  Pot  & 
Kettle  Club,  for  the  new  year  beginning  this 
fall.  Other  officers  elected  were  Fred  G. 
Wigmore,  first  vice-president;  J.  P.  Lough- 
man,  second  vice-president;  E.  M.  Grinnell, 
corresponding  secretary;  George  B.  Koch, 
recording  secretary;  Albert  Kessler,  treas¬ 
urer;  and  board  of  directors  composed  of 
retiring  president  Homer  0-  Wilson,  L.  W. 
Sauer,  Fred  Wood,  D.  J.  Bartelme,  Walter 
Stone,  and  Bruno  Kaufner.  Advisory  board 
members  are  Earl  Robitscher,  G.  C.  Gillan 
and  George  G.  Foster. 

•  Election  of  officers  for  the  Rocky  Moun¬ 
tain  Chapter,  Illuminating  Engineering  So¬ 
ciety  will  be  held  at  the  September  meeting 
either  the  ninth  or  sixteenth  in  Denver.  Last 
meeting  was  in  July  when  T.  J.  Vieau, 
Crouse-Hinds  Co.,  presented  a  film  and  gave 
a  talk  on  Airport  Lighting.  H.  V.  Schockett 
and  Carl  Bischofberger  gave  Highlights  of 
Talks  at  Nela  Park  Lighting  School. 
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THESE  TWO  PUBLICATIONS  list 
in  convenient,  get-at-able  form  full 
details  and  characteristics  on  all  sus¬ 
pension  and  outdoor  switch  insula¬ 
tors  which  can  be  manufactured 
until  the  war  has  been  brought  to  a 
victorious  conclusion. 

If  you  are  concerned  with  the  opera¬ 
tion  of  existing  lines  or  the  design  of 
new  ones  these  two  publications 
should  be  right  at  your  elbow  all  the 
time.  In  keeping  with  the  times 
they’ve  been  condensed  to  the  barest 
essentials  and  yet  the  information  is 
THE  MOST  COMPLETE  LISTING  OF 
PHYSICAL,  MECHANICAL  AND 
ELECTRICAL  CHARACTERISTICS 
THAT  HAS  EVER  BEEN  COMPILED. 
More  than  likely  the  insulators  you 
are  now  using  are  included  in  this 
conservation  line  up.  If  not  you  will 
readily  find  in  these  few,  easily  read 
pages  an  equally  satisfactory  unit 
completely  interchangeable  with 
your  present  standards. 

If  special  conditions  arise,  where  in¬ 
ability  to  obtain  insulators  other  than 
those  now  being  manufactured 
would  cause  undue  inconvenience  or 
hardship,  special  approval  may  be 
granted  by  the  War  Production 
Board. 

Of  course,  while  the  supply  lasts 
many  insulators  not  now  manufac¬ 
tured  are  available.  Any  Locke  dis¬ 
trict  representative  will  be  glad  to 
tell  you  which  these  are  and  how 
many  are  in  stock. 

If  you  have  not  already  received 
these  data  sheets  write  for  them  to¬ 
day.  If  you  wish  we  will  be  glad  to 
include  a  copy  of  Schedule  5  of  Order 
L-154  to  which  this  limitation 
conforms. 


BALTIMORE 
MARYLAND 

f;fty  progressive  years  of  service  to  the  electrical  industry 


CORPORATION 
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Conservation  Urged 

Electric  utilities  in  the  mountain 
region  are  poised  to  launch  the  fuel 
conservation  program  as  outlined  bv 
the  Office  of  War  Utilities  and  the 
Inter-Agency  Committee  of  the  gov¬ 
ernment.  Coordinated  by  the  Rockv 
Mountain  Electrical  League,  all  com. 
panics  in  the  area  were  set  up  to  hold 
employee  meetings,  issue  advertising 
copy  and  radio  broadcasts  in  the  in¬ 
terests  of  the  plan.  An  RMEL  delega¬ 
tion,  authorized  by  President  Gaylord 
B.  Buck,  attended  the  recent  meeting 
of  the  Council  of  Electric  Operating 
Companies  in  Kansas  City,  Mo.,  to  ob¬ 
tain  first-hand  information  on  the 
brownout  program.  This  group  was 
headed  by  George  E.  Lewis,  RMEL 
manager,  and  C.  C.  Baker  of  Colorado 
Central  Power  Co.,  with  H.  G.  Rankin, 
chairman  of  the  league’s  lighting  di¬ 
vision,  Guy  W.  Thomas,  chairman  of 
the  power  division;  Hal  Benson,  Pub¬ 
lic  Service  Co.  of  Colorado’s 


Completing  its  second  year  in  a 
world  at  war,  the  Oregon  Chapter  of 
the  Illuminating  Engineering  Society 
has  summarized  its  activities  for  the 
fiscal  year  1942-43  in  a  recent  report 
by  G.  A.  Charlston,  secretarv-treasurer, 
EofI  Electric  Co.,  Portland.  Its  four 
meetings  each  have  been  directed 
tow'ard  topics  pertinent  to  the  war  and 
w’ar  production. 

At  the  October  meeting,  at  which 
officers  were  installed.  Proclamation 
12  calling  for  dimout  regulations  was 
presented  by  C.  T,  Bakeman.  assistant 
director  of  the  Northwest  Sector  of 
OCD,  Seattle,  This  was  followed  Dec. 
8  when  T.  W.  Fitch.  Portland  General 
Electric  Co.  and  immediate  past  chair¬ 
man  of  the  chapter,  dealt  with  indus¬ 
trial  applications  of  the  dimout.  He 
prepared  drawings  illustrating  shield¬ 
ing  methods  for  reflectors  and  other 
means  for  compliance  with  the  regula¬ 
tions. 

Infrared  applications  were  the  sub¬ 
ject  of  the  March  9  meeting  at  which 
the  speakers  were  C.  P.  Merklin,  Nor¬ 
ris.  Beggs  &  Simpson,  Portland,  chair¬ 
man  of  the  chapter,  and  D.  O.  Bergey, 
of  Northwestern  Electric  Co.  Dave 
Robinson,  Seattle,  was  one  of  the  main 
speakers,  telling  of  applications  in  the 
speeding  up  of  paint  drying  in  war  in¬ 
dustries  by  use  of  infrared  lamps.  Sid¬ 
ney  Smith,  of  Ken  R.  Humpke  Co., 
showed  color  slides  portraying  various 
applications.  Harvey  Endersby.  of  the 
B.  P,  John  Co.,  furniture  manufactur¬ 
ers  of  Portland,  told  of  applications  in 
the  drying  of  finishes  in  that  factory, 
more  especially  in  the  speeding  of 
paint  drving  on  Army  truck  bodies. 

An  all-college  program  was  held 
May  11,  when  six  men  from  Oregon 
State  at  Corvallis  came  to  Portland  un¬ 
der  the  direction  of  Dr.  W.  Weniger. 
head  of  the  Physics  Department.  Dr. 
Weniger  talked  on  the  application  of 
projection  devices  to  replace  black¬ 
boards  in  schoolrooms.  Professor  L. 
T.  Wooster,  dean  of  the  School  of  En¬ 
gineering,  presented  a  talk  on  the  work 
of  the  Army  specialized  training  pro¬ 
gram  at  the  college.  Four  senior  stu¬ 
dents  participated;  J.  C.  Kyle  spoke  on 
Optical  niusions,  and  a  survey  of 
lighting  in  student  study  rooms  was 
reported  on  by  M.  E,  Coffey,  L,  M, 
Stinson  and  D.  C.  White. 


advertis¬ 
ing  and  publicity  department;  Arthur 
Prager,  Albuquerque  Gas  &  Electric 
Co.,  and  Luke  Storey,  manager  of  the 
Home  Gas  &  Electric  Co.,  Greelev, 


J.  A.  Hale,  vice-president,  Utah  Power 
&  Light  Co.,  was  elected  president  of 
Ihe  Northwest  Electric  Light  &  Power 
Assn,  at  its  recent  annual  meeting 

In  anticipation  of  the  start  of  the 
tional  committee  of  the  AIEE  to  study  brownout  schedule,  the  league’s  Man- 
with  a  similar  committee  from  the  agers’  Conference  Sept.  13  will  be 
EIC  possibilities  of  the  amalgamation 


dedicated  to  this  voluntary  conserva¬ 
tion  effort.  Tom  P.  Walker,  president 
of  the  Council  of  Electric  Operating 
Companies,  Washington,  D.  C.,  will  be 
the  featured  speaker.  He  will  be  pre¬ 
pared  to  answer  some  of  the  many 
perplexing  questions  that  enter  into 
this  nation-wide  undertaking.  RMEL, 
to  completely  round  out  its  prepara¬ 
tions,  has  made  contact  with  other  in¬ 
dustries  to  be  embraced  by  the  pro¬ 
gram,  in  order  that  all  phases  of  con¬ 
servation  shall  be  properly  integrated 
and  coordinated. 


Postwar  Study 


Study  of  postwar  problems  has  been 
given  to  committees  of  the  Electrical 
Service  League  of  British  Columbia  by 
its  council.  Earl  Dunsinuir,  Dunsmuir 
Electric  Co.,  has  been  appointed  chair¬ 
man  of  the  committee  to  study  licens¬ 
ing.  H.  F.  B.  Brooke,  Northern  Elec¬ 
tric,  is  chairman  of  committee  on  cred¬ 
its;  D.  Robertson,  Canadian  General 
Electric,  of  one  on  salvage;  M.  Davies, 
Langley  Electric,  on  codes  and  E.  E. 
Walker,  B.  C.  Electric  Railway  Co.,  on 
civilian  supply.  T.  C.  Clarke,  North¬ 
ern  Electric  Co.,  heads  the  committee 
on  personnel  rehabilitation. 

The  council  also  sent  a  resolution 
to  the  Canadian  Electrical  Assn.,  ask¬ 
ing  a  release  of  materials  for  manu¬ 
facture  of  table  appliances  for  civilian 
needs  and  of  wiring  devices  for  resi¬ 
dential  construction.  Copies  of  the 
resolution  also  went  to  governmental 

•  T.  Ingledow,  chief  engineer,  B.  C.  3?^ncies. 

Electric  Railway  Co.,  has  returned 
from  attending  the  annual  meeting  of 
the  American  Institute  of  Electrical 
Engineers  at  Cleveland,  and  also  from 
investigating  conditions  in  the  electric 
power  industry  in  eastern  Canada. 

Ingledow  was  named  on  an  interna- 


Vancouver  Elects 


W.  D.  Robertson,  British  Columbia 
manager  of  Canadian  General  Electric, 
was  recently  elected  president  of  the 
Vancouver  Electric  Club  for  the  com¬ 
ing  year.  F.  J.  Bartholomew,  Electric 
Power  Equipment 


was  named  vice- 
president  and  F.  H.  Hedley,  Canadian 
Westinghouse,  secretary.  J.  Todd  of 
the  B.  C.  Electric  Railway  Co.  is  treas¬ 
urer.  Directors  of  the  club  are  E.  E- 


Electronics  at  W ork,  a  moving  picture  by 
estinghouse  Electric  &  Mfg.  Co.,  was  pre¬ 
sented  as  the  feature  on  the  program  of  the 
Aug.  26  meeting  of  Electrical  Maintenance 
Engineers’  Assn,  of  Northern  California, 
held  at  the  PG  and  E  Building,  447  Sutter 
St.,  San  Francisco.  Gano  Baker,  of  West¬ 
inghouse.  had  charge  of  the  program. 


SEATTIE  •  PHOENIX  •  RENO  •  TACOMA  •  SPOKANE 


LOS  ANGELES  •  SAN  FRANCISCO  •  PORTLAND 


September,  1943 — Electrical  West 


THE  RIGHTILINK 
iihe  RIGHT  PLACE 
iihe  RIGHT  TIME 


/  KEARNEYS 
Precision  BuiH" 

FUSE  LINKS 


TnEKE  are  many  reasons 
why  so  many  operating  men 
are  using  Kearney  Fuse  Links. 
Whether  they  specify  the  new 
Type  200,  the  Ouik-Action  Fitall 
or  the  Trip -O- Link  Fuse,  they 
find  they  get  the  dependability 
expected  of  a  precision  built 
link.  With  such  factors  as  adapt¬ 
ability,  strength,  temperature, 
durability,  accuracy  and  speed 
carefully  considered  in  their 
design,  these  links  assure  effi¬ 
cient  switch  performance.  And 
now  ease  of  handling,  storing 
and  dispensing  have  been  added 
to  other  features  to  give  even 
greater  value,  at  no  extra  cost. 


See  irom  the  grouDd  whether 
you  have  links  on  the  pole 
ready  to  handle  an  emer¬ 
gency.  Pul  Tabs  oi  Kearney 
Fuse-Paks  tell  you. 

Keep  your  fuse  link  coordina¬ 
tion  schedules  accurate  with 
a  supply  of  proper  oispera^e 
sizes  right  on  the  pole. 

You  might  have  the  right  link 
on  your  storeroom  shelf,  but 
why  no^  have  it  at  the  point 
of  use  —  in  a  po/e-inouii/jngr 
fuse  container? 


AMP. 


AMP> 


At  the  tight,  the  new 
KtamtY  Pul-  Tab  Fate- 
Pak,  Coataing  S  fuse 
liakg,  each  packed  in  in¬ 
dividual  weatber-resiat- 
aat  bags,  each  bag  bav- 
iag  a  "pul-tab"  clearly 
marked  with  amperage 
ratiag  ol  link. 


PUL-TAB  FUSE-PAK 


^TOW— minimize  the  risk  of  upsetting  your  fuse  link 
coordination  schedules — the  hazards  of  over-fus¬ 
ing— unnecessary  delays  in  restoring  service.  Assure 
these  advantages  by  installing,  right  on  the  poles,  at 
important  switching  locations,  a  Kearney  Fuse  Link 
Dispenser  which  is  specially  designed  to  hold  a  Pul- 
Tab  Fuse-Pak  containing  five  proper  links. 

After  all,  for  convenience  and  emergencies,  you  want 
the  right  link  at  the  right  time,  at  the  point  of  use— and 
reserve  links,  of  course,  on  your  storeroom  shelves. 


eUl  KeaAHeif,  JlUtkl 


Whether  or  not  you  use  the  No.  12165-B  Fuse  Link  Pole  Dispensing 
Boxes  which,  incidentally,  cost  only  49c  each,  take  advantage  of  the 
handy  Pul-Tab  Fuse-Paks  and  handy  cartons  of  25  links,  the  standard 
package  for  all  Kearney  Links,  at  no  extra  cost. 


Afccve,  the  new  Kearney  Fuae  Link  carton  lor 
*oa;er  storeroom  handling  contains  5  Pul-Tab 
Ftttc-Paka,  S  links  to  a  Pak,  25  links  to  a  carton. 
iocA  carton  carries  informab'on  on  primary  fuse 
sizes  for  distribution  transformers. 


MAYDWELLs  flARTZELL 


INCORPORATED 


/ 
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M'TA  ON’T  talk  about  radar”  is  the 
L/  admonition  of  the  Office  of 
Censorship.  The  radio  industry  went 
overboard  when  the  bars  were  let  down 
recently.  It  talked  too  much,  claimed 
too  much  and  speculated  too  much. 
Now  nothing  can  be  said.  Radar  is 
still  a  secret  weapon  within  the  full 
meaning  of  the  word.  National  secur¬ 
ity  dictates  that  it  be  kept  just  that. 


Stove  rationing  finally  is  to  go  into 
effect,  but  still  no  provision  is  made 
for  replacement  of  electric  ranges  that 
are  beyond  repair,  nor  of  electric  water 
heaters  either,  although  gas  water 
heaters  are  to  be  made  for  replace¬ 
ment  of  burnouts.  If  it  takes  loud 
squeaks  to  get  grease  from  the  govern¬ 
ment  agencies,  then  a  high  pitched 
electric  squeal  should  be  turned  on 
immediately. 


Looming  up  as  a  postwar  promo¬ 
tional  entity  with  a  real  future  is  the 
newly  organized  Indoor  Climate  In¬ 
stitute.  It’s  made  up  of  people  in  the 
heating  business  —  furnace  makers, 
stoker  builders,  thermostat  manufac¬ 
turers,  valve  fabricators  and  others. 
The  initial  list  of  sponsors  says  noth¬ 
ing  about  air  conditioning  people.  Un¬ 
less  this  branch  of  the  electrical  indus¬ 
try  is  included,  the  term  “Indoor  Cli¬ 


mate”  will  be  meaningless. 


Nobody  likes  a  stool  pigeon,  but  a 
recording  demand  meter  at  Marinship 
earned  that  appellation  w'hen  it  tattled 
on  the  entire  yard  personnel  by  writ¬ 
ing  an  irrefutable  record  of  power  use 
during  the  24  hours  of  daily  operation. 
The  meter  squealed  that  power  con¬ 
sumption,  and  therefore  welding  and 
other  forms  of  work,  began  to  quit  at 
11:30  p.m.,  a  full  half  hour  before  the 
end  of  the  swing  shift,  hit  bottom  be¬ 
fore  the  whistle  blew,  and  took  about 
half  an  hour  to  rise  while  the  grave¬ 
yard  shift  got  into  production  stride. 
Similai  drops  and  recoveries  were  re¬ 
corded  for  the  8  a.m.  and  4:30  p.m. 
shifts.  Lunch  periods  were  as  bad. 
Now  employees  have  been  offered  War 
Bond  prizes  for  suggestions  as  to  how 
conditions  might  be  corrected. 


Aircraft  need  many  electric  motors. 
The  bigger  they  are  the  more  motors 
they  need — the  more  horsepower  for 
the  least  weight.  This  has  put  the 
slide  rule  design  engineers  to  work  on 
intensive  research.  What  is  developed 


may  influence  motors  for  industrial 
purposes  in  the  future.  New  metals 
will  play  an  important  role  in  this 
change. 


Any  advertising  agency  that  spent  as 
much  money  as  the  industry  has  wasted 
in  the  promotion  of  adequate  wiring  in 
the  home,  would  have  been  booted  out 
in  a  hurry.  No  one  has  come  up  with 
the  right  answer  to  this  question. 
Maybe  some  "Kaiser  can-do"  is  re¬ 
quired  to  crack  it.  It  is  a  challenging 
postwar  opportunity. 


Superlatives  are  commonplace  to  the 
Far  West.  Here  is  another  one:  the 
largest  magnesium  producing  plant  in 
the  world  is  Basic  Magnesium  in  Ne¬ 
vada.  It  achieved  that  distinction  early 
in  August  when  all  but  12  of  the  fur¬ 
naces  went  on  the  line.  Incidentally  it 
simultaneously  became  one  of  the  larg¬ 
est  single  electrical  customers  in  the 
world  at  the  same  time. 


Postwar  planning  proposal  for  the 
enterprising  municipal  system  in  Eugene, 
Ore.,  is  that  a  10%  surcharge  be 
added  to  all  light  and  power  bills  now 
to  raise  funds  for  placing  the  whole 
distribution  system  underground  once 
the  war  is  over.  The  scheme  has  its 
pros  and  cons;  it  is  something  that  only 
could  be  applied  to  a  publicly-owned 
system  whose  rates  are  unregulated. 


Utilities  are  beginning  to  worry 
about  power  factor  when  fluorescent 
lighting  invades  the  home — and  right¬ 
ly  so  from  their  operating  standpoint. 
Either  they  must  get  concerted  action 
through  the  manufacturers’  organiza¬ 
tions  to  have  all  equipment  self-cor¬ 
rected,  or  they  will  have  to  assume  the 
responsibility  themselves.  The  “foam 
on  the  beer”  represented  by  a  huge 
low-power-factor  load  would  require 
a  lot  of  “skimmers”  in  the  form  of 
static  condensers  if  the  electrical  “pipe 
lines”  are  to  be  kept  open  for  capacity 
loads. 


A  maintenance  scale  of  wages  for 
electricians  may  be  tried  out  in  south¬ 
ern  California  as  a  means  of  permit¬ 
ting  contractors,  whose  wartime  new’ 
construction  work  is  almost  over,  to  go 
after  electrical  maintenance  among 
w’ar  industries.  Paying  a  full  construc¬ 
tion  scale  for  electricians,  they  could 
not  compete  with  the  resident  mainte¬ 
nance  electrician’s  scale  which  the 
unions  have  always  permitted.  LTnion 
and  contractors  have  been  w'orking  on 


this  dilemma  in  earnest.  Chicago  has 
had  such  scales.  This  will  be  the  first 
on  the  Coast  if  it  goes  through. 


There  will  be  enough  lamp  globes 
for  civilians  this  winter,  the  lamp  com 
panies  say,  providing  civilian  de 
mands  are  reasonable.  During  the  off 
season  of  summer  they  have  gone  on 
making  lamps  to  the  limit  of  their 
quotas  in  order  to  build  up  a  stock¬ 
pile  for  the  w’inter  months.  There  will 
be  no  sales  effort  put  back  of  lamp 
distribution,  of  course,  but  of  the 
standard  types  of  bulbs  there  w  ill  be 
enough  to  go  around. 


Good  lighting  men  may  be  scarcer 
than  hen's  teeth  after  the  war.  Wouldn't 
it  be  a  good  idea  for  sales  managers 
to  drop  a  friendly  line  to  lighting  men 
now  in  the  armed  forces?  A  recent 
OWI  survey  showed  that  the  service 
man's  biggest  worry  was  a  job  after 
he  came  home.  Such  a  note  would  let 
him  know  that  the  door  would  be  open 
for  him. 


I 


A  postwar  annual  lighting  equip¬ 
ment  exhibition  and  congress  has  been 
proposed  by  the  industrial  and  com 
mercial  lighting  equipment  section  of 
NEMA.  The  proposal  is  founded  on 
the  belief  that  there  is  a  definite  need 
for  such  an  exhibition  in  order  to  pro¬ 
vide  opportunity  for  manufacturers, 
wholesalers,  contractors,  public  utili 
ties,  architects  and  others  to  meet  and 
discuss  constructive  developments  and 
plans  for  this  most  important  elec 
trical  field. 


An  impartial  observer  would  say  that 
the  industry  is  doing  too  much  worry¬ 
ing  about  new  postwar  light  sources 
and  not  enough  planning  about  post¬ 
war  lighting  sales  programs.  There  is 
one  certainty:  the  manufacturers  will 
provide  good  equipment  to  be  sold. 
The  ability  to  sell  it  is  something  else 
again. 


Police  had  to  be  called  to  handle 
crowds  of  shipyard  workers  at  Swan 
Island  so  eager  were  they  to  get  copifs 
of  a  picture  of  one  of  their  tankers  de¬ 
picted  in  a  South  Seas  port.  The  pic¬ 
ture  was  a  copy  of  the  beautiful  art¬ 
work  fiom  a  Portland  General  Electric 
Co.  advertisement.  It  packed  a  power¬ 
ful  “pride-in-your-job”  story  that  ap¬ 
pealed  to  the  workers.  Giving  copies 
an  ay  v;as  a  fruitful  public  relations 
gesture  by  PGE. 


1 


THE  EDWIN  F.  GUTH  CO.  •  2615  Washington  Ave.  •  St.  Louis,  Mo 


U.S.  T.M.  REG.  &  PATS.  PENDING 


RUGGED, 

DEPENDABLE, 

GOOD  LOOKING  Construction! 


ERE'S  an  engineering  achievement — a  Fluorescent  Fixture  that 
conforms  to  W.  P.  B.  metal  limitations — yet  its  Accessory  Hous¬ 
ing  is  completely  formed  in  a  single  piece  so  that  all  operating  parts 
are  "under  cover”  for  complete  protection!  It's  unique  construction  pro¬ 
duces  an  amazingly  rigid,  substantial  unit — with  added  strength — yet 
the  cost  is  no  higher  than  that  of  ordinary  Fixtures. 

Masonite  "REFLECTOR  BOARD”  Reflectors,  finished  "300®  White” 
(88%  R.  F.),  are  easily  removed  and  reinstalled  with  a  quarter-turn  of 
the  "Flexible  Trigger”. 

Fixture  is  easily  installed — hangs  anywhere — anyway!  Eggcrate  Louvres 
for  extra  lamp-shielding  available  if  desired.  "Bump-Proof”  end- 
plates  give  added  lampholder  protection.  Starters  easily  accessible 
even  when  fixture  is  mounted  directly  to  ceiling.  Maintenance  is  fast — 
easy.  Suitable  for  single  or  continuous  installation.  Available  in  sizes  for 
2  or  3  40-watt  lamps — or  2  100-watt  lamps. 


Here’s  Something  Com¬ 
pletely  Mew  in  fluorescent 
...the  GUTH  QUICK-IITER 


Here's  the  last  word  in  Fluorescent  develop¬ 
ment!  GUTH  QUICK-LITERS  are  identical  to 
SUPER-ILLUMINATORS  except  that  they  are 
built  with  special  ballasts;  perfected  for 
speedy,  efficient  action.  Quick,  positive  start¬ 
ing  . . .  without  the  use  of  Starter  Switches! 
Lower  operating  costs!  Tested  in  use  for 
over  a  year  and  approved  by  users  every¬ 
where! 


Write  or  wire  collect.  A  Representative  will  call  with  actual  samples 
to  demonstrate  superiority  of  these  GUTH  Fluorescent  Fixtures. 


/. 
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of  the  industry. 


COLORADO  UTILITY  COMES 
UNDER  'DEATH  SENTENCE” 

Public  Service  Co.  of  Colorado  re¬ 
ceived  oflScial  confirmation  Aug.  18 
that  the  “death  sentence”  on  hold¬ 
ing  companies,  incorporated  in  the 
Wheeler-Rayburn  bill  of  1935,  will  be 
enforced  by  the  Securities  and  Ex¬ 
change  Commission,  causing  Cities 
Service  Co.  to  divest  itself  of  the  Colo¬ 
rado  electric  and  gas  utility. 

The  order  may  cause  Colorado’s 
legislature  to  meet  in  extraordinary 
session  for  the  purpose  of  determining 
whether  the  State  Power  Authority 
Bill,  designed  to  purchase  Public  Serv¬ 
ice  Co.  through  issuance  of  revenue 
bonds,  shall  be  passed  (or  definitely 
killed),  in  order  that  Colorado  may 
operate  the  big  utility  as  a  state-owned 
enterprise,  or  allow  it  to  become  fed¬ 
eral  property. 

Claude  W.  Blake,  secretary  of  the 
Colorado  House  of  Representatives  in¬ 
terim  committee — appointed  to  study 
the  power  bill  and  act  if  conditions 
should  warrant — expressed  the  opinion 
that  his  committee  will  meet  shortly. 
Beyond  that,  he  refused  to  commit 
himself.  Representative  Blake  is  known 
to  have  opposed  the  power  bill  in  the 
form  it  reached  the  Assembly  floor. 

Whether  a  poll  of  representatives 
and  state  senators  will  disclose  such 
strong  opposition  that  further  con¬ 
sideration  of  the  proposed  measure 
will  be  useless  remained  in  doubt. 
However,  an  influential  group  of  legis¬ 
lators  favoring  the  power  authority 
was  reported  busv  immediately  after 
announcement  of  SEC’s  action. 

Although  legal  steps  to  delay  seizure 
of  Public  Service  Co.  can  be  taken, 
company  officials  expressed  doubt  that 
recourse  to  courts  will  be  made,  since 
SEC’s  power  has  already  been  upheld 
by  circuit  courts,  and  is  pending  be¬ 
fore  the  U.  S.  Supreme  Court. 

Well-authenticated  reports  have  it 
that  Cities  Service  Co.  has.  for  months, 
been  dickering  with  private  capital  for 
the  purchase  of  Public  Service  Co., 
whose  subsidiaries  include  Cheyenne 
(Wyo)  Fuel  and  Power  Co.;  Colo- 
rado-Wyoming  Gas  Co.,  and  other 
smaller  firms. 

Federal  Light  and  Traction  Co.,  a 
Cities  Service  Power  and  Light  hold¬ 
ing  company  subsidiary,  is  also  af¬ 
fected  by  the  SEC  order.  Albuquerque 
Gas  &  Electric  Co.,  Trinidad  Electric 
Transmission  Railway  and  Gas  Co., 
and  the  Las  Vegas  (New  Mexico) 
Light  &  Power  Co.  make  up  a  single, 
integrated  system  retainable  by  Fed¬ 


eral  Light  &  Traction.  The  SEC  order 
said  that  Federal  may  keep  properties 
of  the  Stonewall  Electric  Co.  and  that 
portion  of  the  New  Mexico  Power  Co. 
essential  to  provide  generating  facili¬ 
ties. 

Severance  of  Public  Service  Com¬ 
pany  from  its  15%  interest  in  the  Col¬ 
orado  Interstate  Gas  Co.  is  also  or¬ 
dered  in  the  SEC  mandate.  This  en¬ 
terprise  supplies  natural  gas  from  the 
Amarillo,  Texas,  fields  to  Denver, 
northern  Colorado  and  points  in  Wyo¬ 
ming. 

Bonneville  Proposes  New 
Water  Storage  Program 

An  alternative  proposal  for  provid¬ 
ing  storage  capacity  on  the  headwaters 
of  the  Columbia  River  for  use  in  the 
Grand  Coulee  and  Bonneville  power 
plants  has  been  advanced  by  the 
Bonneville  Power  Administration.  The 
plan  has  been  offered  as  a  substitute 
for  original  proposals  which  met  with 
a  storm  of  protest  in  Montana  and 
Idaho  where  the  dams  would  have 
been  located. 

The  new  program  would  include 
three  storage  dams :  (1)  Hungry  Horse 
on  the  South  Fork  of  the  Flathead 
River  in  Montana;  (2)  Albeni  Falls 
on  the  Pend  Oreille  River  in  Idaho 
and  (3)  the  Kootenai  Lake  on  the 
Idaho-Canadian  border.  Together  they 
would  supply  the  6,000,000  acre-ft.  of 
water  required  to  firm  up  the  generat¬ 
ing  facilities  at  the  two  power  plants. 

Hungry  Horse  dam  would  be  450  ft. 
high  and  would  provide  1,500.000 
acre-ft.  of  storage.  It  would  include 
a  142,000-kw.  power  development. 
Albeni  Falls  would  store  2,000,000 
acre-ft.  Kootenai  Lake  could  store  up 
to  3,000,000  acre-ft.  but  would  require 
joint  approval  of  the  U.  S.  and  Canada. 

•  Nature  is  providing  hot  weather 
air  conditioning  to  the  government 
town  of  Coulee  Dam  while  Mason  City, 
the  contractors’  community  across  the 
Columbia  River,  swelters.  A  10  to  15° 
temperature  differential  exists  when 
the  winds  are  in  the  right  direction. 
Some  2,000,000  gal.  of  61  °  water 
hourly  runs  over  the  330-ft.  spillway 
of  the  dam  setting  up  a  rising  cool 
spray  which  the  wind  blows  over  the 
town. 

•  Portland  General  Electric  Co. 
and  Mountain  States  Power  Co.  have 
agreed  to  wheel  power  for  the  Bonne¬ 
ville  Power  Administration  to  a  new 
U.  S.  naval  air  station  on  the  West 
Coast. 


$4,900,000  PRICE  SET  IN  | 

PURCHASE  NEGOTIATIONS  I 

Preliminary  negotiations  cov  ering  I 
the  sale  of  the  Imperial  Valley  proper- B 
ties  of  the  California  Electric  Power  B 
Co.  to  the  Imperial  Irrigation  District  H 
have  been  virtually  completed.  Pur-y 
chase  price  agreed  upon  is  $4,900,000,  B 
Final  steps  include  approval  of  the 
sale  by  the  California  State  Railroad 
Commission  and  the  state  corporation 
commission  and  ratification  by  dis¬ 
trict  voters  at  an  election  to  be  held 
some  time  in  September. 

The  sale  would  cover  distribution  ■ 
facilities  in  the  Imperial  and  Coachella  E 
valleys  which  will  be  served  with  water  K 
from  the  All-American  Canal.  District! 
financing  would  be  through  a  $6,000.-! 
000  revenue  bond  issue.  Items  covered! 
by  the  bond  issue  in  addition  to  theT 
direct  purchase  would  include  prelimi- 1 
nary  expenses  $70,000;  consolidation  I 
and  improvement  of  the  two  electric  I 
systems,  $750,000;  additions  and  bet¬ 
terments  to  the  systems  for  the  nevt 
three  years,  $205,000  and  investiga¬ 
tions  and  designs  for  the  Pilot  Knob 
power  plant,  $75,000.  The  Pilot  Knob 
power  site  is  on  the  All-American 
Canal. 

Considerable  rearrangement  would 
be  involved  in  integrating  the  two  sys¬ 
tems.  This  would  include  tying  to¬ 
gether  the  power  company’s  88-kv. 
transmission  lines  now  feeding  the 
area  from  the  north  and  the  district’s 
33-kv.  system  which  feeds  from  the 
south  and  east.  Also  much  of  the  com¬ 
pany’s  16.5-kv.  system  would  be  cut 
over  to  33  kv.  The  company’s  2.300- 
volt  system  would  be  cut  over  to  4  kv. 
in  the  towns  served  and  to  12  kv.  in 
the  rural  areas.  Both  of  these  latter 
voltages  are  standard  with  the  district. 

PG  and  E  Asks  Approval 
On  Purchase  Applications 

Pacific  Gas  and  Electric  Co.  has 
asked  approval  of  the  California  State 
Railroad  Commission  for  the  purchase 
of  the  facilities  of  the  Northern  Light 
&  Power  Co.  of  Garberville  and  the 
svstem  owned  by  George  L.  East  at 
Weott,  both  in  California.  The  appli¬ 
cation  focuses  attention  on  the  at¬ 
tempts  of  the  company  and  the  Red¬ 
wood  Electric  Cooperative  to  secure 
the  East  properties.  The  Redwood 
Electric  REA  project  had  secured  a 
loan  of  $200,000  for  the  purchase. 
Both  the  company  and  the  RE.\  have 
gone  into  court  with  their  claims. 
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I  OVER  50 
I  UTILITIES 

I  using  PM  plan  to 
I  help  power  customers 
I  avoid  Electrical 
I  Breakdowns 


Introduced  a  short  time  ago,  Anaconda’s  Preventive  Maintenance 
Plan  is  being  widely  used  by  utilities  to  help  customers  keep  elec¬ 
trical  systems  operating  efficiently — despite  shortages  in  essential 
wiring  equipment. 

Already  some  50  utilities  are  actively  engaged  in  this  program. 
With  it,  they  are  helping  their  industrial  power  customers  maintain 
continuous  wartime  production  by  preventing  electrical  breakdowns. 


WHAT  THE  PLAN  IS 

The  PM  plan  is  a  simple  but  com¬ 
prehensive  way  to  safeguard  war 
production  by  preventing  electrical 
breakdowns  before  they  develop. 

HOW  IT  WORKS 

The  plan  provides  a  practical  means 
of  making  periodic,  systematic  an¬ 
alysis  of  circuits  and  equipment. 


Uncovers  potential  weaknesses  .  .  . 
suggests  ways  to  correct  them  .  .  . 
prevents  overloading  of  lines. 

Data  thus  gathered  aids  local  W.P.B. 
Branches  in  reaching  decisions  on 
requests  for  materials  to  prevent 
breakdowns. 

HOW  UTILITIES  BENEFIT 

The  PM  plan  helps  utilities  maintain 


close  customer  contact  despite  a  lack 
of  "something  to  sell.”  Offers  basis 
for  service  campaign  that  definitely 
appeals  to  customers.  Puts  the  utility 
in  a  leadership  role  for  furthering 
war  production  throughout  the  area 
it  serves. 

If  you  aren’t  already  utilizing  the 
Anaconda  Preventive  Maintenance 
Plan,  mail  the  coupon  for  full  details. 

43237 


Tomorrow  may  be  too  late  • . .  do  it  today!'' 


ANACONDA’S 


;  Aiu^DA 


REVENTIVE 
AINTENAN.CE 


Anaconda  Wire  &  Cable  Company 
25  Broadway,  New  York  City  4 

Please  send  copy  of  the  Anaconda  Preventive  Maintenance 
Plan  for  safeguarding  wartime  production. 

Individual . 

^PLAN^  Company . - . 

Address . City . 

^  M*^lll— -f[ ■  in  ----|  > 
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PLAMENOL* 
BUILDIN6  WIRE 

TYPE  SN 

Use  this  small-diameter  thermo-plastic  building  wire  for 
all  war-purpose  wiring  jobs.  It  is  available  in  sizes  14  and 
larger.  Flamenol  Building  Wire  is  ideal  for  maintenance 
wiring  .  .  .  for  re-wiring  .  .  .  for  new  wiring.  Its  small  diam¬ 
eter,  comparative  light  weight  and  smooth  finish  make  it 
easy  to  handle.  Its  insulation  is  superaging,  high  in  dielectric 
and  mechanical  strength,  flame  retarding  and  resistant  to 
oils,  moisture,  acids,  etc. 

You  can  obtain  this  dependable  wire  now  because  the 


available  supply  of  resins  has  improved.  They  are  permitted 
for  electrical  conductor  insulation  wherever  copper  is  allo¬ 
cated. 

For  further  information  on  Flamenol  Building  Wire,  see 
the  nearest  G-E  Merchandise  Distributor  or  write  to  Section 
W931-18,  Appliance  and  Merchandise  Department,  General 
Electric  Company,  Bridgeport,  Conn. 


FPC  ORDERS  UTILITY  TO 
DISPOSE  OF  $27,000,000 

Outcome  of  the  original  cost  studv 
of  the  Utah  Power  &  Light  Co.  is  a 
Federal  Power  Commission  order  di¬ 
recting  the  company  to  dispose  of  over 
.•$27,000,000  resulting  from  asserted 
write-ups  and  other  improper  charge? 
and  to  submit  to  the  FPC  within  sh 
months  a  revised  classification  and 
original  cost  studies  of  the  remaining 
.•$56,500,000  in  other  accounts.  The 
order  directs  that  $26,434,849  be 
charged  to  earned  surplus,  or  if  the 
company  elects,  it  may  eliminate  all  or 
part  of  the  amount  by  a  charge  to 
capital  surplus  created  through  a 
write-dowm  of  its  common  stock. 

The  FPC  charges  that  the  inflation 
recorded  in  the  company’s  books  arose 
out  of  eleven  transfers  of  properties 
from  Electric  Bond  &  Share  Co.,  Utal 
Power  Co.,  Utah  Securities  Corp.  and 
Electric  Power  &  Light  Corp.  The 
order  specifically  lists  the  following: 

“(1)  Transfer  by  Utah  Securities 
Corp.  in  1912  of  the  assets  of  the  Tel 
luride  Power  Co.,  which  light  com 
pany  recorded  on  its  books  at  $21. 
168,673.57.  The  cash  cost  of  thesf 
securities  to  Bond  &  Share  (which  had 
acquired  the  bulk  of  Telluride’s  se¬ 
curities  and  transferred  them  to  Utali 
Securities  Corp.)  and  to  Securities 
Corp.,  was  $6,268,503.19,  the  opinion 
says.  Thus,  the  write-up  in  this  case 
was  more  than  $14,900,000. 

“(2)  In  1913,  Utah  Securities 
Corp.  transferred  to  light  company, 
among  other  things,  the  electric  prop¬ 
erties  of  Utah-Idaho  Sugar  Co.  and 
three  other  corporations.  Light  com 
pany  recorded  these  properties  at  $7.- 
549,452.78,  although  they  had  been 
previously  acquired  by  Bond  &  Share 
and  Securities  Corp.  at  a  cash  cost  of 
$2,128,477.61,  resulting  in  a  write-up 
of  more  than  $5,400,000. 

“(3)  Light  company  in  1913  sur¬ 
rendered  its  investments  in  Utah  Power 
Co.,  a  wholly-owmed  subsidiary  com¬ 
pany,  in  return  for  the  net  assets  of 
Utah  Power  Co.  The  latter  properties 
had  been  transferred  to  Utah  Power 
Co.  by  Securities  Corp.  and  Bond  & 
Share,  which  in  turn  had  acquired 
them  at  an  actual  cost  of  $3,251.- 
328.95.  The  $8,937,004.46  at  which 
these  properties  were  recorded  on  the 
books  of  Light  company,  was  thus,  the 
opinion  points  out,  $5,644,288.73  in 
excess  of  their  hona  fide  cost.” 

The  company  had  until  Sept.  1  to  ap¬ 
peal  the  order.  Following  the  FPC 
order,  there  was  considerable  local 
speculation  as  to  what  effect  this  might 
have  upon  the  rate  proceedings  now 
before  the  Ltah  Public  Service  Com¬ 
mission  w'ith  early  decision  expected. 


RO  OTHER  COMMOOmr 
IS  MERSRIEI  SO 

(Icca/idtel^ 

ELECTRIC  POWER 


•  SANGAMO  ELECTRIC  COMPANY  • 


‘‘Onc/i^cfiAAA/imrwfiJ  id  ^bu/n^leil 
t/w  w/iole  of  mn/n. .  ” 

In  counting,  the  Romans  used  units  of  five  based  on  the  fingers 
of  the  hand.  They  would  mark  I  "one”.  II  "two".  IE  "three",  EE  "four", 
and  to  show  a '"tally",  the  fifth  mark  was  diagonal,  forming  a  V.  So 
V  meant  five;  X  meant  double  V,  or  ten.  Counting  sheep  was  the  test 
of  accuracy.  If  the  counter  bent  his  head  to  mark  a  "tally",  many 
quick  little  sheep  could  dart  past;  if  he  attempted  to  memorize  the 
"tallies",  he  became  so  drowsy  that  whole  units  were  often  forgotten. 
Yet,  that  was  the  conception  of  accurate  measurement.  Compare  it 
with  today's  high  standard  of  measurement  of  electricity  set  and  met 
by  the  electric  utilities  and  the  manufacturers  of  watthour  meters. 


WAR  BONDS  MAKE 
UNCLE  SAM  MORE 
POWER-fu// 


/ 
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STREET  LIGHTING 

Replacement  Units 

Immediate  Shipments 


We  can  supply  your  needs  for 
street  lighting  glassware  with  di¬ 
rect  factory  shipments  from  our 
21  different  sizes  and  designs 
which  are  available  to  match 
most  systems  in  use. 

Ray-Lite  glass  is  guaranteed  to 
be  equal  or  superior  to  any  glass 
on  the  market.  The  transmission 
efficiency  is  88  to  92%. 

All  globes  are  annealed  in 
electrically  heated  lehrs  and  are 
unusually  tough  and  free  from  in¬ 
ternal  strains. 

Catalogs  and  prices  on  request, 

RAY  LITE  GLASS  CO 

3172  SANTA  ANA  STREET 
SOUTH  SATE.  CALIF. 


DEBATE  FOLLOWS  ORDER 
TO  BUILD  SHASTA  LINE 

Congressman  Albert  E.  Carter  of 
California  and  Secretary  of  the  In¬ 
terior  Ickes  have  had  a  heated  ex¬ 
change  of  correspondence  on  the  ques¬ 
tion  of  the  unauthorized  construction 
of  the  Shasta-Oroville  transmission  line 
hy  the  USBR.  When  Carter  threatened 
“a  rude  awakening”  for  the  “Secretary 
of  the  Interior  and  Bashore  and  others 
in  the  Interior  Department”  Ickes  came 
hack  with  the  assertion  that  the  Con¬ 
gressman  was  “making  a  virtual  gift 
to  a  privately  owned  utility  company 
of  a  Federal  investment  costing  the 
taxpayers  many  millions  of  dollars.” 

In  a  telegram  to  Assistant  Secretary 
Michael  Straus  Congressman  Carter 
said  that  “the  action  of  the  Interior 
Department  in  this  matter  is  the  first 
betrayal  of  a  committee’s  expressed 
recommendations  by  any  department 
of  which  I  am  aware.  Bashore  states 
the  House  Committee’s  action  and  then 
proceeds  to  do  just  the  opposite.  In 
other  words.  Bureaucrat  Bashore  over¬ 
rules  the  legislative  branch.  If  the 
Secretary  of  the  Interior  and  Bashore 
and  others  in  the  Interior  Department 
are  under  the  impression  that  they  can 
disregard  the  legislative  intent  and 
succeed  please  assure  them  they  are 
due  for  a  rude  awakening.” 

Secretary  Ickes  in  his  letter  declared 
that  “the  Shasta-Oroville  line  must  he 
built  hy  the  government  or  by  the  Pa¬ 
cific  Gas  and  Electric  Co.  Construc¬ 
tion  must  be  completed  by  March  of 
1944.  when  Shasta  power  is  scheduled 
to  be  available  for  war  industries  and 
other  loads  in  the  area.  If  the  line 
were  constructed  by  the  Pacific  Gas 
and  Electric  Co.,  that  companv  would 
enhance  its  chances  of  being  the  only 
purchaser  of  Shasta  power.  In  effect, 
it  would  then  have  taken  a  long  step 
in  carrying  out  the  plan,  at  which  it 
has  worked  assiduously  for  many 
vears,  of  capturing  an  investment  of 
millions  of  dollars  in  the  dam  and 
power  plant  which  has  been  made  bv 
the  people  of  the  United  States.  If 
Congress  wdshes  to  direct  me  to  play 
Santa  Claus  with  taxpayers’  money  to 
the  Pacific  Gas  and  Electric  Co.,  I 
shall,  of  course,  do  so;  but  Congress 
must  clearly  direct  me.  I  will  not  vol¬ 
untarily  give  any  privately  owned  com¬ 
panv  the  only  key  to  a  public  structure 
worth  millions  of  dollars  which  was 
built  with  taxpayers’  money  for  the 
benefit  of  all  of  the  people  of  Califor¬ 
nia  and  the  United  States.  So  long  as 
I  have  the  authoritv  to  keep  that  key 
in  the  possession  of  the  United  States 
government  to  be  used  for  the  benefit 
of  the  people  whose  money  built  this 


dam  and  power  plant,  I  shall  do  so.” 

The  Secretary  also  pointed  out  that 
he  had  obtained  and  had  sent  to  all 
members  of  the  House  appropriations 
committee  an  option  from  the  Interior 
Department  solicitor  giving  him  legal 
grounds  for  proceeding  with  construc¬ 
tion  of  the  line. 

$207,531  Is  Low  Bid  for 
Construction  of  Line 

Seventeen  bids  ranging  from  a  low 
figure  of  $207,531  submitted  by  the 
R.  H.  Wattson  Co.  of  North  Holly¬ 
wood.  to  a  high  of  $728,976  were  re¬ 
ceived  for  construction  of  the  Shasta- 
Oroville  transmission  line  by  the  U.  S. 
Bureau  of  Reclamation. 

The  Shasta-Oroville  line  is  a  feature 
of  the  permanent  transmission  net¬ 
work  of  the  multiple-purpose  Central 
Valley  Project.  The  initial  electric  en¬ 
ergy  generated  at  Shasta  Dam,  which 
is  incidental  to  the  navigation,  flood 
control,  and  irrigation  features  of  the 
project,  will  be  carried  over  the  new 
line  to  Oroville  where,  as  a  wartime 
measure,  it  will  be  fed  into  the  trans¬ 
mission  system  of  the  Pacific  Gas  and 
Electric  Co.  A  wartime  contract  be¬ 
tween  the  bureau  and  the  company 
for  the  sale  and  purchase  of  power  is 
under  negotiation. 

The  transmission  line  will  be  a  230,- 
000-volt,  wood-pole,  H-frame  type  line 
approximately  100  miles  long.  The 
conductor  is  to  be  of  steel-reinforced 
aluminum  for  which  the  War  Produc¬ 
tion  Board  made  an  allocation  of  1,- 

207.800  lb.  of  aluminum  in  July. 
After  an  award  is  made  the  contrac¬ 
tor  will  be  required  to  commence  work 
within  15  calendar  days  and  to  com¬ 
plete  it  within  110  days  after  receipt 
of  official  notice  to  proceed. 

The  bureau  ordered  the  conductor 
in  July,  and  all  other  transmission 
line  materials  to  become  a  permanent 
part  of  the  completed  work  have  been 
purchased. 

Fourth  Unit  In  Operation 
At  Grand  Coulee  Dam 

Grand  Coulee’s  fourth  105,000-kw. 
unit  went  into  operation  early  in  Aug¬ 
ust,  bringing  the  installed  capacity  of 
the  plant  up  to  more  than  600,000  kw. 
Three  additional  units  of  this  size  are 
to  be  installed  in  the  next  year  and  a 
half,  bringing  the  total  capacity  in 
1945  up  to  950,000  kw.,  second  only 
to  Boulder  Dam. 

When  present  pow'er  installations  at 
the  Grand  Coulee  and  Bonneville  sta¬ 
tions  are  completed  the  total  installed 
capacity  of  the  two  stations  will  be 

1.424.800  kw. 
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THAT  REDUCES  MOTOR 
AND  CONTROL  SELECTION 
AND  ORDERING  TIME 


Westinghouse  takes  pride  in  introducing  new, 
simplified  Buying  Data,  which  enables  you  to  select 
and  purchase  the  proper  motor  and  control  for  your 
job — in  one-half  the  time! 

Data,  as  presented,  is  striking  in  its  newness.  It’s 
easier  to  read,  easier  to  understand,  and  easier  to  use 
than  any  offered  previously  by  any  manufacturer. 

To  fit  widely  varying  requirements,  this  radically 
new  Bu3ring  Data  is  available  in  two  forms: 

•  Bound  books  are  suitable  for  use  of  the  majority 
of  motor  and  control  buyers.  They  contain 
prices  (correct  at  time  of  issue  and  satisfactory 
for  estimating  purposes  throughout  the  books’ 
life),  dimensions,  application  data  and  descrip¬ 
tions.  They  include  the  following: 

Motor  Buying  Data"  covers  popular  types  and 
ratings  of  Motors  (up  to  100  hp),  Gearmotors  and 
M-G  Sets. 

"Control  Buying  Data"  lists  a  wide  variety  of  con¬ 
trollers  and  accessories  for  direct  current,  single¬ 
phase,  squirrel-cage  and  wound  rotor  motors. 

%  Motor  and  Control  Loose-Leaf  Book.  This  is  for 
the  use  of  large-scale  purchasers  and  is  “tailored” 
to  meet  the  needs  of  the  individual  buyer.  Pricing 
data  is  always  kept  up  to  date  by  the  issuance  of 
new  price  supplements. 


FOR  y  QUICKER ’  SKECTION  v  .  .  EASIER 
ORDERING  .  .  .  QUICKER  DELIVERY 


If  you  are  a  buyer  of  Motors  and  Control,  chances  are  you  have 
already  received  this  new  data  by  mail. 

However,  if  you  have  not  received  your  copy,  write,  wire  or 
phone  your  nearest  Westinghouse  district  office  (distribution  will 
be  made  through  district  offices  only — no  mailings  from  Westing¬ 
house  Headquarters  at  East  Pittsburgh).  Westinghouse  Electric 
Sn  Mfg.  Co.,  East  Pittsburgh.  Pa. 

J-9048S 


ouse 


OFFICES  EVERYWHERE 


PLANTS  IN  25  CITIES 


^ jf  Jf  Aljf. 


iin*nitn+i 


fi-B-cHflnce  CO 


90  News 


Electrical  West- 


NAYY  CITES  UTILITY  FOR 
OUTSTANDING  SERVICE 


A  citation  for  “meritorious  wartime  the  machines  by  more  than  40,000  kw. 
service”  signed  by  Rear  Admiral  D.  Proportionately  greater  overloads  have 
W.  Bagley,  USN,  Commandant  of  the  been  carried  by  individual  machines, 
Eleventh  Naval  District,  was  awarded  however,  with  the  present  record  at 
last  month  to  San  Diego  Gas  &  Electric  18%  over  rated  capacity. 

Co.  Reportedly  the  first  award  of  its  At  present  there  are  eight  units  at 
kind  on  the  Pacific  Coast,  a  certificate  Bonneville  with  two  additional  ma- 

bearing  the  citation  was  presented  to  chines  scheduled  for  power  production 

Hance  H.  Cleland,  company  president,  in  January  1944.  At  Grand  Coulee 

by  Capt.  A.  K.  Fogg  (CEC)  USN,  at  four  105,000-kw.  units  and  two  75.- 

ceremonies  attended  by  more  than  500  000-kw.  Shasta  generators  are  operat- 

employees  of  the  utility.  ing  with  the  fifth  and  sixth  main  units 

The  citation  was  in  recognition  of  scheduled  for  completion  by  Febru- 
the  power  company’s  contribution  to  ary  1944. 
naval  expansion  in  the  area,  which  has 
involved  installation  of  gas  and  elec- 

trie  facilities  to  many  times  the  usual  Of690n  TOWII  Stdfts 

requirements.  Stotkpile 

Prefacing  his  remarks  with  the  ob¬ 
servation  that  the  Navy  has  never  Eugene,  Ore.,  isn’t  waiting  for  Santa 

been  lavish  in  its  praise,  Capt.  Fogg  Claus  to  arrive  from  Washington  and 
declared  that  the  company’s  outstand-  jg  going  ahead  with  a  $10,000,000 
ing  record  had  earned  the  Navy  s  high-  stockpile  of  jobs  for  postwar  days, 

est  compliment  Well  done.  ^  He  New  schools  is  the  largest  item, 

called  attention  to  the  ^handicaps  Schools,  sewers  and  clearing  of  busi- 
which^  tbe  cornpany  had  “cheerfully  ^ness  blocks  for  off-street  parking  to 
over-ridden  in  its  highly  successful  ef-  protect  property  values  will  be  financed 
forts  to  operate  at  an  absolute  maxi-  Jjy  funds  built  up  by  maintaining  pres- 
rnum  of  efficiency  for  the  greatest  pos-  special  tax  levies  instead  of  reduc- 

sible  benefit  to  our  armed  forces  and  j^g  taxes  as  former  public  projects  are 

our  production  front  here  at  home.”  paid  off. 

He  praised  labor  and  management  Eighty  miles  of  underground  would 

alike  for  singleness  of  purpose  under  Jjg  installed  by  the  municipal  power 
emergency  conditions,  and  paid  tribute  system  over  a  period  of  20  years  at  a 
to  the  company’s  assistance  in  plan-  cost  of  $2,778,000.  Financing  would 
ning  to  provide  the  best  results  while  bg  by  a  lO^r  surcharge  on  each  light 
using  the  smallest  possible  amount  of  and  power  bill  which  would  raise  $70,- 
critical  material.  000  annually.  A  fund  thus  built  up 

#  Gener.4TORS  of  the  Bonneville-Grand  would  be  available  to  start  the  work 
Coulee  power  system  carried  a  record  as  soon  as  the  war  is  over.  Voters  will 

be  asked  to  approve  each  major  item 
in  the  $10,000,000  program.  A  part 
Hance  H.  Cleland,  president  San  Diego  of  the  school  program  has  already 
Gas  &  Electric  Co.  receives  citation  been  approved  at  a  special  election 

from  Capt.  A.  K.  Fogg,  U.  S.  Navy  by  a  vote  of  10  to  1. 


Tap  on  to  steel,  copper  or  aluminum 
conductors  while  lines  are  still  ener¬ 
gized.  Tips  Tap  Clamps  make  a  tight, 
positive  contact  that  will  not  jar 

loose,  but  does  not  stick  and  can  be 

removed  "hot"  A 

with  a  Clamp  ^ 

Stick.  Write  tor 
details  of  types 


elude  the  Grip-  .  _  ' 

All  clamp  stick — 
available  with 
either  set  of 
jaws  as  shown 
above.  The  hand 
grip  will  open 

th. 

head  to  make  a  rigid  unit  for  apply¬ 
ing  the  clamp  to  the  conductor. 
Write  for  detailed  information. 


Short  Circuit  Protection 
at  Lower  Cost— With 
Saving  in  Critical  Metals 


S&C  Power  Fuses  for  short-circuit  protection  are 
now  being  used  in  combination  with  oii-immersed 
contactor,  —  in  one  assembly,  —  on  high  voltage 
induction  and  synchronous  motor  installations. 

This  combination  has  advantages  of: — 


Power  Fuse  protection  with  the  necessary  short-circuit 
interrupting  capacities  to  provide  fast,  reliable  circuit 
interruption  when  faults  occur  in  motors  or  connected 
equipment, — and, — 

Starting  and  stopping  of  the  motor  by  means  of  Oil- 
immersed  Contactors.  Installation  is  simpler  than  for 
other  types  of  circuit  interruption  and  control  appa¬ 
ratus, —  less  critical  metal  is  required,  costs  are  lower, 
and  deliveries  better. 

(Type  "SM"  Fuses  are  avail- 
able  with  ratings  of  1-  to  400 
amperes,  2300/4000  Volts. 
Interrupting  capacities  up  to 
30,000  rms  amperes  or 

For  more  complete  data 
on  Power  Fuses  for  industrial 
installations,  send  for  S&C 
Bulletins.  IS 


Fuse  Refill  Unit, 
for  quick  replace¬ 
ment  on  the  job. 


Hi-tension  control  section 
cubicle  with  disconnect- 
Ins  Fuse  compartment  at 
top,  showing  three  S  &  C 
type  "SM"  Fuses  equipped 
with  condensers  to  elimi¬ 
nate  external  discharges. 
Protecting  2300  volt  poly¬ 
phase  motor  installation 
in  rubber  mill. 


SCHWEITZER  &  CONRAD,  Inc. 

4435  Ravenswood  Avenue,  Chicago,  Illinois 

Manufactured  in  Canada  by  PownriHn  Dev/cei,  Ltd.,  Toronto,  Ont. 


SEAHLE 

T.  S.  Wood,  220  Ninth  Avenue,  North 
SALT  LAKE  CITY 

Riter  Engineering  Co.,  Kearns  Bldg. 


SAN  FRANCISCO 

George  E.  Honn,  420  Market  Street 
LOS  ANGELES 

Farnham  &  Cunningham,  Edison  Bldg. 


WESTERN  REPRESENTATIVES 
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Strip  for  Action!  Strip  mode  from  WILBUR  B.  DRIVER  CO. 
special  alloys!  Strip  that  has  so  many  essential  war  uses!  As 
it  is  rolled  through  their  mills,  day  and  night,  we  know  it  will 
do  its  part  in  flattening  the  Axis! 

Consult  us  for  your  special  alloy  requirements  in  rod,  wire, 
ribbon  and  strip — both  hot  and  cold  rolled. 


ELECTRICAL  SPECIALTY  COMPANY 


Pacific  Coast  Representative 


LOS  ANGELES 
4 1  8  East  3rd  St. 


SAN  FRANCISCO 
316— nth  St. 


SEATTLE 

562  First  Ave.,  So. 


H.  H.  Van  Luven 


307  East  3rcl  St.  Los  Angeles 

Mutual  5173 


Manufacturers* 

Representative 


S.  H.  COUCH  CO. 

Telephone  Equipment — Annunciators — 
Push  Buttons — Blake  Staples 


LENZ  ELECTRIC  MFG.  CO. 

Lead — Braid  Covered  Cables  and  Wires 
Tinsel  and  Copper  Cordage 


SIGNAL  ENGINEERING  & 
MFG.  CO. 

Relays — Bells — Horns — Code  Call  Systems 
Fire  Alarm  Systems 


HART  MANUFACTURING 
COMPANY 

Remote  Control  Equipment — 


Relays — Thermostats 


STERLING  SIREN  CO. 

Electric  Sirens 


CLARK-COOPER  CO. 

Air  Sirens — Air  Whistles 


CANNON  ELECTRIC 
DEV.  CO. 

Hospital  Signal  Systems — Motor  Plugs 
Receptacles 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pullers 

KNOX  PORCELAIN  CORP. 

Electrical  Porcelain 


JEFFRIES 


TRANSFORMERS 


BUILT  TO  ORDER 
IN  A  nURRYIt 


When  you  are  installing  or  re-arranging — 
and  need  a  special  transformer  to  exactly 
match  your  requirements — call  on  us.  We  can 
deliver  in  a  week  to  10  days. 

Specify  scattered  transformers  to  eliminate 
duplicate  conduit  runs  and  save  on  power 
costs. 


JEFFRIES  TRANSFORMER 
COMPANY 

1710  E.  S7th  St.  Los  Angeles,  CalH. 


FPC  ORDER  INVOLVES 
MONTANA  PROJECTS 


Montana  Power  Co.  has  been  di¬ 
rected  by  the  Federal  Power  Commis¬ 
sion  to  show  cause  why  it  should  not 
apply  for  FPC  licenses  for  seven 
hydroelectric  projects  constructed  on 
the  Missouri  River  between  1891  and 
1930.  Also  included  in  the  order  are 
two  storage  reservoirs  on  the  Madison 
River,  a  tributary  of  the  Missouri. 

The  projects,  the  FPC  charges,  are 
maintained  and  operated  without  bene¬ 
fit  of  rights-of-way  or  licenses  pursu¬ 
ant  to  the  Federal  Water  Power  Act 
The  projects  involved  are  Canyon 
Ferry  constructed  in  1898,  7,500  kw.: 
Hauser  Lake,  constructed  in  1907. 
18,000  kw.;  Holter,  constructed  in 
1918,  50,000  kw.;  Black  Eagle,  con¬ 
structed  in  1891,  18,000  kw.;  Rain¬ 
bow,  constructed  in  1910,  35,000  kw.; 
Ryan  (Volta),  constructed  in  1910; 
60,000  kw.  and  Morony,  constructed 
in  1930,  45,000  kw. 

All  are  on  the  Missouri  River  and 
each  includes  a  dam  entirely  across  the 
stream.  The  FPC  points  out  that  the 
Missouri  is  a  navigable  river. 
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•  Office  workers  in  two  divisions 
and  outside  workers  in  a  third  on  the 
system  of  the  Pacific  Gas  and  Electric 
Co.  will  be  represented  by  the  AFL  In¬ 
ternational  Brotherhood  of  Electrical 
Workers  in  collective  bargaining  as  a 
result  of  NLRB  elections.  In  the  Hum¬ 
boldt  division  11  office  workers  voted 
in  favor  of  the  IBEW.  In  the  San  Joa¬ 
quin  Power  Division  the  vote  was  381 
for  the  IBEW,  282  for  the  CIO  Utility 
Workers  Organizing  Committee  and  85 
for  neither.  The  results  were  an¬ 
nounced  by  the  NLRB  in  Washington. 
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•  Rehearings  have  been  requested  by 
the  Tucson  Gas  Electric  Light  &  Power 
Co.  of  an  Arizona  Corporation  Com¬ 
mission  order  putting  into  effect  rate 
reductions  totaling  $175,000  annually. 
The  order  was  based  upon  savings  in 
power  costs  incident  to  receipt  of 
power  from  Parker  Dam.  The  com¬ 
pany’s  appeal  states  that  no  considera¬ 
tion  was  given  to  a  recent  $1,200,000 
increase  in  assessed  valuation  imposed 
by  the  state  tax  commission  which  has 
resulted  in  a  $60,000  annual  increase 
in  taxes. 


•  Acting  on  its  own  motion,  the 
California  Railroad  Commission  has 
instituted  an  investigation  of  the  Val¬ 
lejo  Electric  Light  &  Power  Co.  to 
determine  whether  or  not  a  rate  re¬ 
duction  is  in  order.  The  Vallejo  com¬ 
pany  serves  the  mushrooming  com¬ 
munity  adjacent  to  the  Mare  Island 
Navy  Yard. 
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Aviation— A  Progress  Report 

The  Lessons  of  War  Become  the  Key  to  a  Richer  Peace 


TrNisi.\,  Pantellerl\,  Sicily  —  stepping  stones 
to  inomentons  events!  But  that  is  not  all.  For 
=  thev  spell  out  across  the  blue  waters  of  the  Mcdi- 
iterranean  a  pattern  of  inxasion  that  has  progressed 
'  far  since  last  suinincr’s  first  major  Commando  oper- 
=  ation  against  the  French  coast. 

From  Dieppe,  you  remember,  too  many  of  the 
■  raiders  never  got  back.  But  in  limisia,  and  on 
I  through  Sicily,  the  Allied  might  plowed  inexorably 
i  forward,  winning  objective  after  objceti\c  at  a  sur- 
prisinglv  low  cost  in  casualties.  Air  supremacy  over 
the  battlefield?  Yes.  But  we  have  learned,  too,  how 
to  sa\  c  li\'cs  and  shorten 
the  war  by  strategic  air 
bombardment  as  a  prelude 
to  inx  asion. 

Thus  the  bombardment 
'  plane  — rarely  seen  by  the 
doughbovs  on  the  fighting 
:  fronts— is  destined  to  save 

I 

their  lives  by  hundreds  of 
■  thousands  in  the  dccisi\e 
attacks  that  are  to  come. 

This  fact  is  confirmed  by 
the  cold  calculations  of 
the  responsible  strategists.  It  will  give  renewed 
courage  and  confidence  to  everv  member  of  the 
armed  forces  and  of  the  home  fronts  throughout 
the  United  Nations. 

For  instance:  thorough  strategic  bombardment 
of  an  objectis  e  reduces  bv  ncarlv  fiftv  per  cent  the 
''iirface  forces  required  for  invasion.  Anticipated 
losses  are  reduced  from  more  than  fifty  per  cent  of 
the  original  ground  force  to  about  twentv  per  cent. 
|Preci'ion  bombardment  — as  used  on  railroad  objcc- 
;  fives  in  Rome  — reduces  this  percentage  of  loss  still 
'  further  sshen  it  is  followed  bv  offensive  action  on 
the  ground. 


The  inference  is  clear.  F]ffcctivc  prosecution  of 
the  war  will  require  smaller  ground  combat  forces 
and  much  larger  air  forces  than  some  of  our  strate¬ 
gists  once  thought. 

Our  most  urgent  need,  then,  is  for  ever-mounting 
fleets  of  aircraft.  And,  fortunately,  this  is  just  what 
we  arc  getting.  I’hc  American  aircraft  industry  now 
is  producing  as  many  airplanes  as  all  the  rest  of  the 
world  combined.  In  1938  we  made  100  planes  a 
month.  Now  we  make  three  times  that  many  in  a 
single  working  dav.  By  the  end  of  1943,  our  pro¬ 
duction  rate  will  be  about  10,000  a  month. 

But  at  this  stage  of  the 
war,  types  of  planes  are 
more  important  than  mere 
numbers.  In  the  early 
months  the  program  was 
heavy,  and  properly  so, 
with  single-engine  trainers. 
'I'hen,  as  training  planes 
accumulated,  the  empha¬ 
sis  shifted  to  heavier  types. 
Nov^•  we  are  turning  out 
multi  engined  bombers  at 
a  rate  that  is  the  envv  of 
the  entire  world.  Some  months  ago  the  President 
revealed  that  we  were  manufacturing  500  long-range 
bombers  e\’cry  month.  The  figure  was  conscr\’ati\’e 
e\cn  then.  And  soon  we  shall  be  producing  planes 
of  this  one  type  at  a  rate  adequate  to  replace  the 
normal  losses  of  a  fleet  of  at  least  1000  American 
heavy  bombers  operating  as  continuously  as  the 
weather  will  permit. 

A  glimpse  of  the  poundage  production  may  help 
us  still  further  to  evaluate  the  miraculous  achieve¬ 
ments  of  the  aviation  industrv  as  a  whole.  It  was 
89,000,000  in  1941  .  .  .  291,000,000  in  1942  .  .  . 
911,000,000  in  1943  ...  and  1,417,000,000  in  1944 


This  is  the  fifteenth  of  a  series  of  edito¬ 
rials  appearing  monthly  in  all  McGrau- 
Hill  publications,  reaching  more  than 
one  and  one-half  million  readers.  They 
are  dedicated  to  the  purpose  of  telling 
the  part  that  each  industry  is  playing  in 
the  war  effort  and  of  informing  the  pub¬ 
lic  on  the  magnificent  war- production  ac¬ 
complishments  of  Americans  industries. 
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—  if  wc  need  it,  lliere  you  have  the  inagnifieent 
reeord  of  the  Aineriean  aireraft  manufaeturing  in¬ 
dustry  —  a  monument  to  the  eooperation  of  indus¬ 
try,  labor,  government,  and  to  all-out  teamwork 
between  the  aviation  industry  and  those  other  in¬ 
dustries  whieh  have  eonverted  their  faeilities  to  the 
manufaeture  of  airplanes. 

Wliat  of  our  enemies  and  our  Allies? 

German  production  probably  has  flattened  out 
at  2500  a  month  — with  downward  revision  in  im¬ 
mediate  prospect.  Japan  may  be  able  to  produce  as 
many  as  1000  planes  a  month  —  until  wc  get  our 
new  long-range  super-bombers  in  sufficient  numbers 
to  whittle  down  that  figure.  Italy  may  be  able  to 
turn  out  her  500  a  month  —  for  a  little  longer.  At 
best  the  maximum  Axis  monthly  total  is  4000. 

Add  to  our  monthly  score  of  nearly  8000,  a  total 
of  approximately  4000  for  Britain,  Canada  and 
Russia,  and  the  United  Nations  score  comes  to 
12,000  monthly.  There  wc  have  a  three  to  one  ad¬ 
vantage  for  our  side.  And  between  our  own  rising 
production  and  the  brilliant  operations  of  our 
bomber  commands  we  should  soon  boost  the  ratio 
well  above  that  figure.  Tlicrcin  lies  the  certainty  of 
continued  and  growing  air  superiority  over  all  the 
far-flung  battlefields. 

Tlie  critics  of  American  airplane  quality  have  been 
silenced  ever  since  the  ratio  of  enemy  combat  losses 
to  our  own  on  bombardment  missions  surpassed 
four  to  one.  In  thc'Pacific  where  our  heavily  armed 
and  armored  planes  arc  knocking  off  the  desperately 
stripped  racing  craft  of  the  Nipponese,  enemy  losses 
often  run  as  high  as  eight  to  one  or  more.  In  the 
Mediterranean  theater,  where  the  Italians  were 
abandoned  by  their  Allies,  the  story  is  much  the 
same.  Onlv  in  the  wcll-dcfcndcd  homeland  of  the 
Nazis  do  we  sometimes  drop  below  the  average,  but 
even  in  those  rare  instances  the  ratio  is  still  well  in 
our  favor  and  the  effectiveness  of  our  bombardment 
is  adding  constantly  to  our  margin. 

*  Jfe 

Behind  the  production  lines  the  battle  of  research 
and  design  still  rages.  In  many  a  laboratory  night- 
shift,  on  many  a  secret  test  field,  new  and  terrible 
surprises  for  the  enemy  are  in  the  making.  Super¬ 
bombers,  destined  for  Tokyo,  have  long  since  passed 


out  of  the  design  stage  and  the  Japanese  may  leam 
about  them  almost  any  day.  New  discoveries,  de 
signed  to  sow  swift  and  silent  devastation,  are  farthei 
along  than  our  enemies  believe.  No  longer  w  ill  fog 
or  storm  or  night  be  permitted  to  fight  on  the  side 
of  our  foes. 

The  men  of  science  who  are  toiling  to  broaden 
the  horizon  of  our  knowledge  stand  today  on  the 
threshold  of  discoveries  that  have  been  sought  for 
centuries.  New  reservoirs  of  power  may  soon  exert  a 
profound  influence  in  many  fields  of  technology 
and  through  them  on  our  way  of  life. 

Once  the  war  is  won  these  new  discoveries  will 
be  translated  into  better  living.  No  longer  will 
countless  thousands  spend  their  lives  within  their 
own  communities  or  countries.  New  efficiencies  in 
transportation  will  bring  world  travel  y  ithin  the 
reach  of  many  who  once  had  to  stay  at  home.  New 
family  \'ehicles  will  navigate  the  skyways  as  easily 
and  safely  as  the  highways.  Already  more  than  a 
dozen  manufacturers  of  airplanes,  ships,  automo¬ 
biles,  and  electrical  equipment  arc  designing,  build¬ 
ing,  or  flying  rotary-winged  aircraft  such  as  the 
helicopter  or  autogj  ro  to  meet  the  needs  of  tomor¬ 
row’s  families.  New  and  safer  aircraft  of  the  fixed 
wing  type  are  ready  for  production  as  soon  as 
materials  become  available. 

The  qualitx^  that  now  makes  each  of  our  war 
planes  w  orth  so  many  of  those  built  by  our  ene 
mies  will  be  translated  into  the  sturdy  reliability 
demanded  bv  peacetime  operation.  The  devices  that 
seek  out  and  find  our  enemies  behind  the  ^’cil  of 
fog  or  darkness  will,  after  the  war,  reduce  weather 
hazards  to  the  point  where  they  will  be  no  greater 
in  the  air  than  on  the  ground. 

Science  and  industrv  will  continue  to  do  their 
jobs  and  do  them  well.  But  if  the  world  is  to  be 
made  a  better  place  for  men  to  live  in,  statesman¬ 
ship  must  not  fail  to  do  its  part. 


President,  McGraw-Hill  Publishing  Company,  Inc- 
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New,  improved  MILLER  50  FOOT  CANDLER  and 
100  FOOT  CANDLER  Continuous  Fluorescent 
Lighting  Systems  coming  back  —  look  for  the 
BIG  NEWS  here  next  month 


THE  MILLER  COMPANY  #  MERIDEN,  CONNECTICUT 


could  take  care  of  them. 

Then  war  hit!  And,  cockeyed  as  it  sounds, 
the  very  production  requirements  which 
this  better  lighting  served  so  well  created 
shortages  in  metals  and  other  vital  mate¬ 
rials  that  temporarily  cramped  our  style. 

Now  Miller  engineers  have  licked  those 
headaches  —  and  they’re  bouncing  back 
with  a  new,  and  further  improved  50 
Foot  Candler  and  100  Foot  Candler 
that’s  going  to  give  you  all  these  lighting 
benefits  to  help  you  with  your  produc¬ 
tion  and  manpower  problems. 

If  your  war  demands  are  so  great  you 
can’t  wait,  drop  us  a  line  and  we’ll  see 
what  advance  dope  we  can  send  you  now. 


WAR  CONTRACTS  DIVISION 

Wor  Moteriel 


This  meant  that  for  the  first  time  in¬ 
dustry  really  could  have  adequate  man¬ 
made  daylight  indoors  —  of  30,  50  or 
more  footcandles  —  for  better,  faster, 
safer  production. 

This  meant  considerable  installation  sav¬ 
ings — both  time  and  dollars — over  con¬ 
ventional  incandescent  or  fluorescent  fix¬ 
ture  hookups.  Savings  of  from  30  to  50% 
as  a  matter  of  fact. 


This  meant  simplified  lighting  mainte¬ 
nance  —  reflectors  so  easy  to  remove, 
handle  and  clean  that  women  workers 


SAFETY  FIRST! 

Among  many  noteworthy  Miller 
fluorescent  features  is  this  pat¬ 
ented  safety  lamp  lock  that  mini¬ 
mizes  the  danger  of  lamps  falling. 
It  is  an  integral  part  of  each 
socket,  simple  in  operation,  fool¬ 
proof,  and  sound  accident  insur- 


ULUMINATING  DIVISION 

Fluorescent,  Incartdescent 
Mercury  Lighting  Equipment 


OIL  GOODS  DIVISION 

Domestic  Oil  Burners 
ond  liquid  Fuel  Devices 


ROLLING  MILL  DIVISION 

Phosphor  Bronze  and  Brass 
in  Sheets,  Strips  and  Rolls 


Three  years  ago  we  introduced  the  first 
continuous  fluorescent  lighting  systems 
—  Miller  50  and  100  Foot  Candler. 


THE  ABOVE  LIGHTING  LAYOUT 

will  give  you  a  faint  hint  of  what’s 
coming  —  an  improved,  stream¬ 
lined  version  of  the  most  success¬ 
ful  lighting  system  in  use  in  in¬ 
dustry  today  —  and  pioneered  by 
Miller. 
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Use  More 

DROP 

Pole  Line 
Hardware 
And 
Obtain 


C  t'"0 


Plus  Strength  in  Lighter 
Sectional  Thicknesses. 

Uniform  Physical  Structure, 
Size  and  Shape. 

Freedom  from  Concealed 
Defects. 

Extra  Margin  of  Safety. 


Forgings  offer  many  direct  and 
indirect  economies.  Consult  makers 
of  drop  forged  pole  line  hardware. 


DROP  FORGING  ASSOCIATION 

605  HANNA  B  U  I  L  D I  N  G  •  C  LE  V  E  L  AN  D,  OHIO 


UNRESTRICTED 

MEET  ALL  GOVERNMENT 
REQUIREMENTS! 

Solder  joints  are  prohibited  by  government  order 
wherever  another  product  meeting  electrical  re¬ 
quirements  can  be  used — but  IDEAL  “Wire- 
Nuts”  are  not  prohibited.  “Wire-Nuts”  fill  the 
bill  100*!^.  They  use  none  of  the  critical  mate¬ 
rials — tin,  lead,  or  rubber — required  for  solder 
and  tape  joints.  Make  a  neater,  safer  joint ; 
Better  Electrically — Stronger  Mechanically.  Fully 
Approved.  Listed  by  Underwriters’  Laboratories, 
Inc.  Sizes  for  every  job.  Write  for  free  samples. 


Immediately  Available 

PROMPT  DELIVERY 


IDEAL  COMMUTATOR  DRESSER  COMPANY 


WEST  COAST  WAREHOUSE  STOCKS: 

Strieby  &  Barton.  Ltd.,  912^  E.  3rd  St..  I,os  .Angeles,  Cal. 
F.  M,  Nicholas  Co.,  1123  Harrison  St..  San  Franrisco,  Cal. 
L.  S.  Foley,  1233  N.  W.  12th  Avenue.  Portland.  Oregon 
Robinson  Salos  Co.,  3215  Western  Avenue.  Seattle,  Wash. 


H  HELWIG 
W  COMPANY 

||^|^  Carbon  Products 

Multiflex  Brushes 
Give  Better 
Commutation, 

Longer  Life, 

Less  Commutator  Wear, 

That  Extra  Demand  Required, 
Better  Performance 
All  Around 


Pacific  Coast  Offices 

Ninth  &  Harrison  Streets 
Oakland,  California 

166  Jackson  Street 
Seattle,  Washington 

324  N,  W.  Broadway 
Portland,  Oregon 
225  W.  Pico  Boulevard 
Los  Angeles,  California 


NO  ADDITIONAL  CAPACITY  < 
FOR  BIG  THOMPSON 

Additions  to  the  Colorado-Big 
Thompson  project  recently  authorized 
by  the  WPB  will  not  involve  more 
power  generation  at  the  present  time. 
Present  construction,  according  to 
S.  0.  Harper,  chief  engineer  of  the 
USER,  will  consist  of  completion  of 
the  transcontinental  divide  tunnel, 
construction  of  the  North  Fork  diver¬ 
sion  dam  and  erection  of  a  wood 
stave  siphon  at  the  east  portal  of  the 
tunnel. 

Only  2^2  miles  of  the  13.1-mile 
Adams  tunnel  remain  to  be  bored. 
The  North  Fork  dam  will  divert  waters 
from  the  North  Fork  of  the  Colorado 
River  into  Grand  Lake  and  thence  to  ' 
the  east  side  of  the  continental  divide, 

Up  to  the  present  only  the  Green 
Mountain  Dam  and  power  house  have 
been  completed.  Power  from  the  lat 
ter  station’s  two  13,000-kva.  units  is 
being  absorbed  into  the  Public  Service 
Co.  of  Colorado  system. 

Twenty-Seven  Utility  Jobs  ^ 
On  "Critical"  List 

Twenty-seven  electric  utility  indus-  f 
try  jobs  are  included  in  the  list  of  149  | 
critical  occupations  which  the  War  f 
Manpower  Commission  has  announced 
will  give  fathers  extra  opportunity  for 
occupational  draft  deferment.  The 
new  list  is  part  of  the  WMC  program 
of  keeping  essential  workers  frozen  to 
their  jobs  and  forcing  non-essential 
w’orkers  into  war  jobs  or  services. 

Electric  utility  occupations  listed  as 
critical  under  the  new’  order  include: 
Blacksmith,  all  around;  boilermaker, 
all  around;  bricklayer,  refractory 
brick;  cable  splicer,  telephone,  tele¬ 
graph  or  submarine;  electrical  tester, 
power  equipment;  electrician,  installa¬ 
tion  and  maintenance,  all  around;  en¬ 
gineer,  turbine  or  diesel;  engineer, 
professional  or  technical;  engineering 
draftsman,  design;  foreman;  inspec¬ 
tor;  instructor;  lead  burner,  all 
around;  lineman,  telephone,  telegraph 
or  power,  all  around;  load  dispatcher, 
power  or  gas;  machinist,  all  around: 
radio  communications  technician;  re¬ 
frigerator  equipment  repairman,  gas 
or  electric,  all  around;  sheetmetal 
worker,  marine,  all  around;  svs itch- 
board  operator,  pow’er;  cable  transmit¬ 
ter  and  receiver;  electrician,  aircraft, 
marine,  power  house  or  submarine 
cable,  all  around;  instrument  maker 
and  repairer,  electrical,  mechanical  or 
scientific;  jointer,  submarine  cable; 
mechanician,  communications  equip¬ 
ment;  supervisor,  and  x-ray  equip¬ 
ment  serviceman. 
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TYPE  SN 


GENERAL  @4)  ELECTRIC 


G-E  SMALL-BOAT  CABLES 


Again  thermo-plastic  small  diameter  Flamenol 
Building  Wire  is  available  for  war-purpose  wir¬ 
ing.  The  available  supply  of  resins  has  improved. 
They  are  permitted  for  electrical  conductor  in¬ 
sulation  wherever  copper  is  allocated. 

Use  this  easy-to-handle,  dependable  wire  for 
maintenance  jobs,  for  rewiring  and  for  new  wir¬ 
ing.  Its  small  diameter  permits  more  wires  to  be 
used  in  conduits  for  both  rewiring  and  new  wir¬ 
ing.  Its  insulation  is  superaging,  high  in  dielec¬ 
tric  and  mechanical  strength,  flame  retarding 
and  resistant  to  moisture,  oil,  acid,  etc.  It  is 
available  in  sizes  14  and  larger  which  enables  it 
to  be  used  for  feeders  as  well  as  branch  circuits. 


G-E  Small-boat  cables  are  designed  espe¬ 
cially  for  use  on  the  small  boats  being  built 
for  the  U.S.  Government’s  boat  building 
program.  They  are  available  with  one,  two, 
three  or  four  stranded  copper  conductors  and 
are  well  designed  and  carefully  made.  The  con¬ 
ductors  have  Flamenol*  insulation.  Cotron 
fillers  are  cabled  with  the  conductors  under 
a  Flamenol*  sheath.  This  sheath  is  resistant 
to  oil,  gas,  acid,  sunlight,  salt  water,  etc. 
Over-all  is  a  moisture-resisting  and  flame- 
retarding  cotton  braid.  (Galvanized  steel 
braid  with  aluminum  paint  on  armored  ca¬ 
bles.)  G-E  Small-boat  Starter  Cables  are  also 
available. 

U.S.  Pat.  Off. 


FOR  FURTHER  INFORMATION  on  Flamenol  Building  Wire, 
G-E  Small-boat  Cables,  conduits  or  wiring  devices,  see  your 
G-E  Merchandise  Distributor  or  write  to  Section  CDW-933- 
18,  Appliance  and  Merchandise  Department,  General  Electric 
Co.,  Bridgeport,  Conn. 


G-E  WIRING  DEVICES  AND  CONDUITS 

General  Electric  offers  five  conduits  and  hundreds  of  wiring  devices  for  war  fobs 
including:  G-E  Whi:e  zinc  covered  conduit,  G-E  Black  enamelled  conduit,  EMT, 
flexible  metal  conduit;  and  switches,  lampholders,  outlets,  fuses,  etc. 
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Avoid  Cable  Wear 


made  this  news^ 
PG  and  E  Promotes 


j:^i  J  : 


■M 


Reduce  Maintenance ! 


RELIABLE 
CABLE  HANGERS 


Prolong  life  of  ca- 
~ ties  and  conserve 
strategic  materials 
by  eliminating  wear 
on  cable  sheaths  or  on  insulation 
of  hand  made  cables.  Reliable 
cable  hangers  hold  cable  and 
messenger  together  tightly  with 
wide  bearing  surfaces  which 
eliminate  snaking  and  chafing. 
They  are  easily  applied  and 
make  installations  that  are  per¬ 
manent  and  very  neat 


Pf  -  r- 


At  a  recent  meeting  of  the  board  of 
directors  of  Pacific  Gas  and  Electric 
Co.,  P.  M.  Downing  was  appointed 
executive  vice-president  of  the  com¬ 
pany  and  A.  E.  Wishon  was  made 
vice-president  and  general  manager  to 
succeed  Downing  who  had  occupied 
that  position  for  the  past  fourteen 
years.  In  addition  to  specific  assign¬ 
ments,  Downing  will  assist  President 
J.  B.  Black  in  general  supervision  of 
the  company’s  affairs. 

Wishon  stepped  to  his  new  position 
from  that  of  vice-president  and  assis¬ 
tant  general  manager,  which  post  he 
has  held  for  the  past  thirteen  years. 

Dowming  was  superintendent  of  sub¬ 
stations  and  operating  engineer  of  one 
of  the  companies  merged  to  form  PG 
and  E  in  1905,  and  continued  in  that 
position  with  the  newly  formed  com¬ 
pany  until  1908,  when  he  was  made 
engineer  of  operation  and  mainte¬ 
nance. '  In  1917,  he  was  named  chief 
engineer  and  in  1920,  vice-president  in 
charge  of  electric  operation.  Subse¬ 
quently  he  was  made  vice-president  in 
charge  of  electric  construction  and 
operation.  In  1929,  he  was  appointed 
vice-president  and  general  manager, 
which  position  he  held  at  the  time 
of  his  recent  advancement. 

Wishon  started  his  utility  career 
with  the  Kaweah  Water  and  Electric 
Co.  In  1910,  he  joined  the  San  Joa¬ 
quin  Light  &  Power  Corp.  as  assistant 
general  manager  of  the  southern  di¬ 
vision  and  was  made  assistant  general 
manager  of  all  properties  in  1913.  In 
1920,  he  became  general  manager.  In 
1930,  when  PG  and  E  acquired  con¬ 
trol  of  the  San  Joaquin  company, 
Wishon  became  vice-president  and 
assistant  general  manager  of  PG  and 
E.  at  the  same  time  serving  as  presi¬ 
dent  and  general  manager  of  the  San 
Joaquin  Light  &  Power  Corp.,  until 
1938,  when  the  two  companies  were 
merged. 

Both  Downing  and  Wishon  also  are 
members  of  the  Board  of  Directors  of 
PG  and  E. 

•  Several  Personnel  Changes  in 
the  Southern  California  Edison  Co.  be¬ 
came  effective  recently.  R.  E.  Fife,  tax 
agent,  w'as  appointed  executive  assis¬ 
tant.  E.  R.  Peterson  succeeds  him  as 
tax  agent.  G.  R.  Woodman  assumed 
the  post  of  acting  superintendent  of 
hydro-generation.  J.  Bruce  was  ap- 


DOWNING 

pointed  station  chief  at  Long  Bead 
steam  station,  and  J.  J.  McDade  as¬ 
sistant  station  chief. 

Jacobson  Goes  to 
G-E  Oakland  Works 

Peter  C.  Jacobson  has  been  ap¬ 
pointed  engineer  and  superintendent 
of  the  General  Electric  cable  division 
at  its  Oakland  Works.  He  former!) 
was  with  the  cable  department  at 
Schenectady. 

Jacobson  was  graduated  from  Wash 
ington  State  College  in  1929  and 
joined  G-E  at  Schenectady  during  the 
same  year.  In  1935  he  was  made 
assistant  to  the  superintendent  of  the 
wire  department  at  Schenectady  and 
later  was  promoted  to  general  foreman 
of  the  cable  department. 


•  John  V.  Jann  is  now  lieutenant 
(j.g.)  U.  S.  Navy,  and  has  been  sent 
to  radar  college  at  Brunswick,  Maine 
He  was  formerly  in  Portland. 


WISHON 
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(PREFABRICATED  SWITCHBOARDS) 


MAKES  CONTROL  CENTER  INSTALLATION 


SAVES  TIME  .  .  .  It  used  to  take  plenty  of  careful 
engineering  and  weeks  of  installation  time  to  lay  out 
power  wiring  and  control  equipment  for  a  factory  .  .  . 
until  Trumbull  pioneered  application  of  the  CON¬ 
TROL  CENTER  idea.  Now  the  engineering  has  al¬ 
ready  been  done,  and  done  well  ...  on  our  time,  not 
yours.  You  buy  "packaged”  units  right  out  of  stock. 
They  are  assembled,  with  almost  "building  block”  sim¬ 
plicity,  to  give  exactly  the  right  combination  of  cen¬ 
tralized  switchboard  or  motor  control  equipment  for 
your  job  .  .  .  ready  for  power  weeks  or  months  sooner 
than  possible  under  old-time  schedules. 

SAVES  MATERIALS  AND  SPACE  .  .  .  Central¬ 
ized  Trumbull  Control  Center  installations  simplify 
feeder  and  machine  wiring  layout . . .  use  far  less  critical 
materials  for  a  given  load  capacity,  prevent  waste  in 
conduit  and  cable  use.  In  large  plants,  control  centers 
can  be  located  centrally  in  production  areas,  BACK  TO 
BACK  OR  AGAINST  WALLS  .  .  .  requiring  minimum 
space,  all  units,  parts,  and  wiring  connections  ACCES¬ 
SIBLE  FROM  FRONT . . .  exclusive  Trumbull  features. 

ASSURES  FUTURE  FLEXIBILITY  .  .  .  Vertical 

sections  and  interchangeable  PLUG-IN  TYPE  control 
units  provide  flexibility  never  before  possible  .  .  .  yet 
an  exceedingly  important  factor  in  every  plant  today. 
Major  revamping  of  an  entire  plant  set  up  becomes 
possible  by  merely  adding,  subtracting  or  regrouping 
units  and  sections  without  any  of  the  costly  tie  ups 
such  work  would  ordinarily  entail.  Control  Center  in¬ 
stallations  made  today  provide  the  flexibility  essential 
to  war  production  and  to  later  post-war  reconversion. 
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This  page  merely  covers 
the  highlights.  New 
Trumbullaid  Bulletin  No. 
411  gives  all  the  facts. 
Write  for  your  copy  today. 


THE  TRUMBULL  ELECTRIC  MANUFACTURING  COMPANY  PLAINVILLE,  CONN 


OTHER  FACTORIES  AT  NORWOOD  (CINN.)  O.  —  SEAHLE  —  SAN  FRANCISCO  —  LOS  ANGELES 
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Nims  Coordinator  for  War  Aid 
Program  in  Mountain  Area 

Appointment  of  L.  W.  Nims,  Utah 
Power  &  Light  Co.,  as  intermountain 
region  coordinator  for  the  national 
utilities  wartime  aid  program  has  been 
announced  by  the  Ninth  Service  Com¬ 
mand.  For  the  past  three  years  Nims 
has  been  assisting  tbe  Army  to  utilize 
Utah  Power  &  Light  Co.  facilities  and 
will  continue  as  coordinator  for  the 
utility. 

His  new  duties  will  include  the 
working  out  of  a  program  of  mutual 
assistance  between  Army  establish¬ 
ments  and  electric  utilities  of  Utah, 
Idaho  and  Montana.  Under  this  pro¬ 
gram,  which  is  nation-wide,  a  coordi¬ 
nator  from  each  electric  utility  serv¬ 
ing  an  Army  establishment  will  work 
with  the  post  engineer  of  each  camp. 

Utilities  will  furnish  technical  ad¬ 
vice  and  will  cooperate  in  normal 
maintenance  of  electrical  facilities; 
will  aid  in  safety  and  lineman  train¬ 
ing;  will  advise  on  inspections,  black¬ 
outs  and  equipment.  Post  mainte¬ 
nance  crews  will  aid  the  utilities  under 
emergency  conditions  on  utility  lines 
serving  the  post.  During  emergencies 
there  will  be  interchange  of  equipment 
and  materials. 


Find  the  Fitting  you  need — 
quickly — in  the  COMPLETEill 


If  you  have  a  Penn-Union  Catalog, 
you  can  instantly  find  practically 
every  good  type  of  conductor  fitting. 
These  few  can  only  suggest  the 
variety; 

Clamps  to  take 
&  large  range  of 
conductor  sizes; 

~  with  1,  2,  3,  4 
or  more  bolts. 


manager  for  the  manufacturers  oI 
Royal  Cleaners  and  comparatively  re 
cently  returned  to  the  B.  C.  Electric  in 
the  customer’s  service  department. 

Cordiner  Takes  Post  With 
General  Electric  Co. 

Appointment  of  Ralph  J.  Cordiner 
as  assistant  to  the  president  of  General 
Electric  Co.  was  announced  last  montli 
by  President  Gerard  Swope.  Cordiner 
was  manager  of  G-E’s  appliance  and 
merchandise  department  when  he  re¬ 
signed  in  1939  to  become  president  of 
Schick,  Inc.,  a  post  which  he  left  last 
January  to  serve  the  War  Production 
Board. 

He  is  well  known  in  the  West,  where 
he  went  to  work  for  Pacific  Power  & 
Light  Co.  while  still  a  student  at  Whit¬ 
man  College  in  Walla  Walla,  Wash. 
Following  graduation  he  was  with  Pa¬ 
cific  for  a  time,  then  went  with  Edison 
General  Electric  Appliance  Co.,  first  in 
the  Portland  office  and  then  successive¬ 
ly  as  Northwest  manager  and  Pacifi( 
Coast  division  manager. 

Bashore  Receives  Appointment 

Copper  Co.  at  Rancagua.  Chile.  Prior  As  Reclamation  Bureau  Chief 
to  1925  he  had  been  wdth  Pacific  Gas 

and  Electric  Co.  in  the  Bureau  of  Tests  Harry  W.  Bashore  has  been  ap 
and  in  several  of  its  divisions.  pointed  commissioner  of  the  Bureau 

of  Reclamation  to  succeed  John  C. 
#  Fred  Fatkin  has  joined  the  Y.  M.  Page,  whose  recent  resignation  va* 
C.  A.  and  is  expected  to  engage  in  forced  by  ill  health.  Bashore  had  been 
war  organization  work  and  to  be  sta-  acting  commissioner  since  last  April- 
tinned  at  Esquimalt.  He  has  been  asso-  Appointment  of  William  E.  Warne 
ciated  with  the  B.  C.  Electric  Railway  as  assistant  commissioner  was  an- 
Co.  at  Vancouver  for  many  years,  first  nounced  at  the  same  time.  Warne  va? 
as  an  appliance  salesman  and  then  as  formerly  with  the  bureau  but  recently 
district  manager  for  vacuum  cleaners,  had  been  director  of  information  for 
He  was  subsequently  British  Columbia  the  Department  of  the  Interior. 


L-M  Elbows,  with  compression 
units  giving  a  dependable  grip  on 
both  conductors.  Also  Straight 
Connectors  and  Tees  with  same 
contact  units. 


Bus  Bar  Clamps  for  in* 
stallation  without  drill¬ 
ing  bus.  Single  and 
multiple.  Also  bus  sup¬ 
ports  —  various  types. 


Clamp  Type  Straight 
Connectors  and  Re¬ 
ducers,  Elbows,  Tees, 
Terminals,  Stud  Con¬ 
nectors,  etc. 


Jack-Knife  connectors 
for  simple  and  easy  dis¬ 
connection  of  motor 
leads,  etc.  Spring  ac¬ 
tion  —  self  locking. 


Vi-Tite  Terminals  for 
quick  installation  and  i 
easy  taping.  Also  sleeve 
type  terminals,  screw 
type,  shrink  fit,  etc.  etc. 


Splicing  Sleeves,  Fi^re  8  and  Oval,  seam¬ 
less  tubing — also  split  tinned  sleeves.  High 
conductivity  copper;  close  dimensions. 


F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francisco 

KENNETH  ANDERSON  CO. 

334  East  4th  St.,  Los  Angelas 

NORT^ESTERN  AGENCIES 

241 1  First  Ave.,  Seattle,  Washington 
Penn-Union  Electric  Corp.,  Erie,  Pa. 
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OF  THE  LOAD 


CARRY 


If  your  insulated  power  cables  are  loaded  to  their  limit  and  there  is 
a  demand  for  more  service,  you  must  do  something  about  it.  In  times 
like  these  your  decision  what  to  do  will  be  influenced  by  shortage  of  ma¬ 
terials,  military  requirements,  priorities,  and  manufacturing  restrictions. 


You  may  find  that  instead  of  replacing  an  old  cable  with  a  larger 
one,  better  results  can  be  obtained  by  installing  an  “assistant  cable”  in 
parallel  with  that  now  in  service.  If  that  can  be  done  you  will  not  only 
keep  your  old  cable  in  service  but  you  may  carry  your  full  load  with 
less  copper  than  would  be  required  for  complete  replacement  of  your 
present  cable  installation. 


To  get  best  results,  any  cables  you  buy  should  be  designed  by  cable 
engineers  to  fit  the  job  they  are  to  do  and  at  the  same  time  to  get 
maximum  use  of  the  critical  materials  that  go  into  them.  If  you  need 
cables  for  essential  work  let  us  tell  you  more  about  Simplex  cables. 


WIRES  and  CABLES 


PACIFIC  COAST  OFTICES 
910  East  Third  St., 

Los  Ansreles,  CaJif. 


390  Fourth  St., 
San  Francisco,  Calif. 


503  Poison  Bide. 
Seattle,  Wash. 
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ave  you  ever  been  out  of  a  job 


IF  you  have  ever  been  out  of  a  job,  and  if  you 
had  a  wife,  children  and  slender  resources  at 
the  time,  then  the  fattest  paycheck  will  never 
quite  obscure  the  memory  of  the  days  and  nights 
you  lived  with  fear. 

Some  of  that  fear  lingers  in  every  man’s  mind) 
for  all  have  suffered  in  some  degree. 

►  That’s  why  you  hear  the  words  ’’postwar 
planning”  so  often.  Americans  are  determined 
that,  one  way  or  another,  they  are  going  to  keep 
our  thousands  of  factories  going  after  the  war,  so 
that  there  will  never  again  be  a  vast  army  of  un¬ 
employed. 

As  usual,  in  a  democracy,  there  are  two  en¬ 
tirely  different  ideas  as  to  how  to  make  56  million 
jobs  grow  after  the  war,  where  only  46  million 
existed  before. 

Both  kinds  of  people,  who  hold  these  different 
ideas,  sincerely  want  to  make  the  postwar  world  a 
better  place  for  you  to  live  in.  They  have  com¬ 
plicated  arguments,  backed  by  lots  of  figures. 

But  when  you  trim  all  the  arguments  and 
figures  down,  you  find  that  one  side  believes  in 
DIVIDING  jobs  to  make  them  go  round,  and  the 
other  side  believes  in  MULTIPLYING  jobs  so 
there  will  be  greater  opportunity  for  all. 

We  believe  in  the  MULTIPLYING  plan  for 
making  postwar  jobs  and  ask  you  to  believe  in 
it  too. 

Look  back  over  our  history.  What  made  us 
great?  Was  it  rich  soil?  Africa’s  is  as  rich.  Was  it 


What  you  can  do 


The  best  way  to  insure  good  jobs  and  better 
living  is  to  create  an  environment  favorable  to 
continuous  industrial  progress. 

The  best  way  to  insure  healthy  industrial  prog¬ 
ress  is  through  a  nation-wide  understanding  of 
the  fact  that  we  live  better  through  doing  more 
work  in  less  time. 

Nation-wide  understanding  of  that  fact  will 
result  in  laws  that  encourage  industrial  progress. 

Nation-wide  understanding  always  will  be  a 
will-o-the-wisp,  unless  each  business  man  does 
his  share  of:  (1)  Understanding  his  own  respon¬ 
sibilities  in  maintaining  industrial  progress; 
(2)  Explaining  the  relation  between  good  busi¬ 
ness  and  good  living  to  his  employees  and 
neighbors. 

The  newspaper  advertisement  reprinted  here  is 
McGraw-Hill’s  share  in  the  job  of  explaining 
the  source  of  good  living.  It  has  appeared  in 
Washington,  New  York  and  Chicago,  as  well 
as  in  all  McGraw-Hill  publications.  It  is  avail¬ 
able,  for  use  over  your  own  company  signatiwe, 
in  your  plant  city.  A  mat,  six-column  size  for 
newspaper  reproduction,  will  be  sent  to  you 
upon  request.  Booklet  reprints  are  also  sup¬ 
plied  at  cost  ($10.00  per  thousand). 


President 


McGraw-Hill  Publishing  Company,  Inc. 


'free  MATS:  If  you  would  like  to  publish  this  message  over  your  owo  con* 
pany  name,  or  distribute  it  in  handy  booklet  form,  write  or  wire:  Resrarcb 
Dept.,  McGraw-Hill  Publishing  Co.,  Inc.,  330  West  42nd  St.,  New  York  (18),  N.Y., 
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Have  you  ever  been  out  of  a  job?  (cont’d) 


I  ;  natural  resources?  China  has  them  in  abundance. 

NO,  the  greatness  and  the  good  living  of 
!  America  is  the  direct  product  of  her  genius  for 
doing  more  work  in  less  time. 

,  Invention  is  the  source  of  improvement,  and 
i  improvement  is  the  multiplier  of  jobs  .  .  .  when 
I  products  are  improved  in  service  or  style,  or  low- 
I  ?  ered  in  price,  new  customers  are  attracted  and 
!  ]  new  jobs  created. 

That’s  why  it  is  true  that  good  living  has  its 
source  in  industrial  progress. 

When  industrial  progress  is  interrupted,  we 
have  a  depression,  and  there  is  less  good  living. 

When  (through  courageous  investment  in  new 
and  better  products)  industrial  progress  is  resumed, 
we  go  on  to  even  higher  levels  of  good  living. 

►  If  every  able-bodied  person  in  America  is  to 
have  a  job,  then  we  must  all  understand  the  things 
V  that  make  good  living  possible,  and  we  must  all 
help  improve  the  methods  that  have  given  so  much 
good  living  to  so  many  people  already. 

For  businessmen,  that  means  a  constant  search 
for  improved  methods  and  machines,  a  regular 
year-after-year  investment  in  industrial  progress. 
This  means  avoidance  of  such  things  as  specula¬ 
tion  in  inventories  that  tend  to  create  booms  and 
depressions  rather  than  consistent  progress. 

I  For  every  citizen,  it  means  a  constant  search 
for  the  best  ways  and  means  to  prevent  and  cure 
depressions. 

Businessmen,  alone,  cannot  prevent  bad  times. 
It’s  a  job  for  every  citizen.  Every  American  can 
help  just  by  knowing  that  good  living  comes  from 
doing  more  work  in  less  time.  If  you,  and  all  other 
Americans,  swing  on  to  that  fact,  the  laws  that 
control  our  rate  of  industrial  progress  will  be 
better  designed  to  keep  the  improvement  engine 
running. 

That’s  where  government  really  can  be  helpful 
in  postwar  planning. 

E3 

It  can  encourage  the  *Take  a  chance”  spirit 
that  is  the  basis  of  all  progress.  And  it  can  improve 
the  measures  which  prevent  and  cure  depression. 


At  present,  our  laws  are  not  framed  to  encourage 
investment  in  new  and  better  methods. 

Many  local,  state  and  national  taxes  work  out 
in  favor  of  keeping  an  old  machine,  instead  of 
buying  a  new  one. 

►  There  are  tens  of  thousands  of  machines  in  the 
country  that  are  over  20  years  old.  Even  our  shiny 
new  war  equipment  is  living  3  years  in  one,  and 
will  be  old  when  the  war  is  over. 

Every  machine  should  be  regarded  as  obsolete 
as  soon  as  it  Is  installed  and  work  started  on  a 
better  one.  In  the  long  run,  that  is  the  best  way  to 
multiply  jobs  and  create  better  living.  Our  laws 
should  encourage  the  process,  not  discourage  it. 

New  machines  can  only  be  bought  with  the 
profits  created  by  old  machines.  The  money  that 
is  laid  aside  by  industry  to  develop  and  buy  new 
machines  is  called  ”Seed  Money.”  If  laws  take 
away  too  much  of  the  Seed  Money  of  business, 
that  will  prove  disastrous.  High  taxes  must  be 
paid,  but  they  should  not  destroy  Seed  Money, 
which  is  the  only  source  of  improvement. 

That’s  why  it’s  so  important  for  everyone,  no 
matter  what  his  walk  in  life,  to  know  this  funda¬ 
mental  fact: 

Industrial  Progress 
is  the  Source  of  all  Good  Living,^* 


THE  McGRAW-HILL  NETWORK 
OF  INDUSTRIAL  COMMUNICATION 

24  publications,  which  gather  “war-news”  from  the  “war- 
production-front”  through  a  staff  of  more  than  153  editors  and  72S 
engineer -correspondents  .  .  .  More  than  1,500,000  executives, 
designers,  production  men  and  distributors  use  the  editorial  and 
advertising  pages  of  these  magazines  to  exchange  ideas  on  war- 
production  problems. 

McGRAW-HILL  BOOKS 

Publishers  of  technical,  engineering  and  business  books  for 
colleges,  schools,  and  for  business  and  industrial  use. 


This  advertisement  is  available  in  handy  booklet  form.  {Less  than  100 
copies  free.  Larger  quantities,  $1.00  per  100;  $10.00  per  1000.) 


McGRAW-HILL 

PUBLISHING  COMPANYy  INC.  .  .  .  BOOK  COeMPANY,  INC. 

330  WEST  42nd  STREET,  NEW  YORK  {18),  N.  Y. 

THE  McGRAW-HILL  NETWORK  OF  INDUSTRIAL  COMMUNICATION: 

American  Machinist  •  Air  Transport  •  Aviation  •  Aviation  News  •  Bus  Transportation  •  Business  Week  •  Coal  Age  •  Chemical  &  Metallurgical  Engineering 
Coi'iSiruction  Methods  •  Electrical  Contracting  •  Electrical  Merchandising  •  Electrical  West  •  Electrical  World  •  Electronics  •  Engineering  &  Mining  Journal  • 
E- A;  M.  J.  \fetal  and  Mineral  Markets  •  Engineering  News-Record  •  Factory  Management  &  Maintenance  •  Food  Industries  •  Mill  Supplies  •  Power* 

Product  Engineering  •  Textile  World  •  Wholesaler’s  Salesman 

Business  Publishers  International  Corporation,  an  affiliate,  publishers  of  Business  and  Technical  Magazines  for  Latin  America,  and  Overseas  Circulation 
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•  R.  F.  Bessey  recently  was  named 
special  advisor  to  the  Bonneville  staff. 
He  formerly  was  Northwest  regional 
officer  of  the  National  Resources  Plan¬ 
ning  hoard.  With  the  government  for 
24  years,  he  has  served  with  the  Pan¬ 
ama  Canal  commission,  in  the  War 
and  Navy  departments  and  in  the  De¬ 
partment  of  the  Interior,  and  PWA. 

•  R.  G.  Dummel,  in  San  Francisco, 
and  Frank  Van  Gilluwe,  Los  Angeles, 
are  now  district  managers  of  the  Hollo- 
phane  Co.  in  a  series  of  new  appoint¬ 
ments  made  with  the  advancement  of 
Clarence  C.  Teller  as  sales  manager 
of  the  company.  Previously  they  were 
district  sales  engineers. 


Lamp  Replacers 
Lamp  Base 
Removers 
Cartridge  Fuse 
Tongs 

Switch  Hooks 

Send  for  Catalogue 

We  have  been  making 
safety  tools  for  26  years 

THE  G.  C.  A. 
Manufacturing  Co. 

Pittsfield,  Mass. 


Herbert  H.  Benfield,  former  San 
Franciscan,  has  been  named 
Eastern  Division  manager  for 
BullDog  Electric  Products  Co. 
Well  known  for  his  success  in  pro¬ 
moting  the  use,  application  and 
marketing  of  thin  wall  conduit, 
Benfield  was  on  the  West  Coast 
from  1930  to  1937  as  district 
sales  manager  for  Republic  Steel 
Corp.'s  steel  and  tubes  division 


Clyde  Seavey,  FPC  Member, 
Dies  in  Washington,  D.  C. 

Clyde  L.  Seavey,  68,  member  of  thf 
Federal  Power  Commission  died  in 
Washington,  D.  C.  on  Aug.  5  from  heat 
exhaustion.  Mr.  Seavey  was  president 
of  the  California  Railroad  Commit 
sion  from  1923  to  1934  and  previous 
ly  served  as  chairman  of  the  California 
State  Tax  Commission  and  on  the  State 


BROWNING  GRIPBELTT- DRIVES 


Stock  "A”  Drives 
Stock  "B”  Drives 
Stock  Drives 
Stock  "D”  Drives 


#  William  J.  Grambs,  former  execn- 
tive  of  the  Puget  Sound  Power  &  Ciglil 
Co.,  of  Seattle,  died  in  that  citv  o: 


LIMITED 

REPRESENTING  BROWNING  MANUFACTURING  COMPANY 
SEATTLE  .  PORTLAND  .  SAN  FRANCISCO  •  LOS  ANGELES 


•  •  • 


V  HERE  TO  BUY  IT... 

on.  UuL  Wmi.  Qoaid, . . 

GARLAND-AFFOLTER  ENGINEERING  CORP. 


420  Rialto  Bldgr. 
Francisco  5,  Calif. 


Room  366 

124  W.  Fourth  St. 
Los  Angreles  13,  Calif. 


532  First  Ave.,  So. 
Seattle  4,  Wash. 


1233  N.W.  12th  Ave. 
Portland  9,  Ore. 


MANUFACTURER’S  REPRESENTATIVES 


CHECK  the  FACTS- 

1  Hi-Pressure,  self-cleaning,  spof  contacts  make  new,  clean 
*  contact  surfaces  with  each  operation. 

2  Hi-Pressure  annular  contact  hinges  keep  constant  contact  in 
all  blade  positions — keep  dirt  and  corrosion  out  of  contact 
area,  eliminating  scoring. 

3  Individual  pressure  springs  insure  uniform  contact  loading. 

4  Positive  blade  latch  prevents  untimely  opening  of  blade  due 
to  short  circuit  stresses. 

5  Shuffle  pryout  releases 

pressure  in  opening.  jPk 


CONDUCTOR  SUPPORTS 
CLAMPS  AND  FITTING 


DISCONNECtiNG  SWITCHE 

INDOOR  AND  OUTDOOR 


pi 

AIR  BREAK  SWITCHE 


INTERRUPTER  SWITCHE 


CUTOUTS  AND 
THERMORUPTERS 


SWITCH  OPERATINI 
MECHANISMS 


SUBSTATIONS 


OPEN  OR  ENCLOSED, 
ISOLATED  PHASE 
HEAVY  DUTY  BUSEl 


KIRK  INTERLOCK 
SYSTEMS 


AUTOMATIC 

SECTIONALIZINC 

EQUIPMENT 


METAL  CUBICLES 


TESTING  DEVICES 


CANADA  —  EASTERN  POWER  DEVICES,  LIMITED,  TORO  NT  O 
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for  CONTRACTORS  and 
INDUSTRIAL  PLANTS,  it’s 


FUSE  PULLERS 


For  cheap  insur¬ 
ance  against  acci¬ 
dents,  shock,  burns, 


infection,  use  a 


TRICO  FUSE 
PULLER.  Install 
them  on  all  jobs. 


Write  for  Bulletin 
No.  5 


KLIPiLOKS 


Lock  like  a  vise! 

They  eliminate: 

•  Unnecessary  shutdowns 

•  Premature  fuse  blow¬ 
ings 

•  Wasted  current 

•  Night  and  holiday 
repairs 

Install  KLIPLOKS 
everywhere 


WRITE  FOR  BULLETIN  No.  6 
COAST  REPRESENTATIVES 

W.  E.  Young  Co..  1944  ilroadway.  Denver 
H.  H.  Van  Luven,  307  E.  3rd  St.,  Los  Angeles 
Albert  S.  Knight,  3006  Western  Are..  Seattle 
Parlflc  Industrial  Products  Co. 

0th  A  Harrison  Sts.,  Oakland.  California 


SMOOT- 

HOLMJkM 


SIGHT-CRAFT 


LUMINAIRES  FLUORESCENTS 
REFLECTORS  FLOODLIGHTS 


INDUSTRIAL  AND  COMMERCIAL 
LIGHTING  EQUIPMENT 


HOME  OFFICE  AND  FACTORY 
INGLEWOOD,  CALIFORNIA 


SAN  FRANCISCO  OFFICE  &  WAREHOUSE 
460  7th  Street,  Son  Francisco,  Calif. 


REPRESENTATIVES 

FRED  ZAUGG  COAST  SALES  CO. 

907  N.W.  Irving  St.  307  Main  Street 
Portland,  Ore.  Seattle,  Wash. 


STEVENS  SALES  CO. 

41  Post  Office  Place  Salt  Lake  City,  Utah 


^tes. 


Meyberg  Gets  Manufacturing 
F  ranchise  from  National 


Leo  J.  Meyberg  Co.,  San  Francisco 
and  Los  Angeles  distributors  of  elec¬ 
tric  and  electronic  supplies,  has  been 
given  an  exclusive  manufacturing  li¬ 
cense  for  the  seven  Western  states  by 
National  Transformer  Co.  of  Patterson, 
N.  J.  The  franchise  covers  the  Na¬ 
tional  No.  999  fluorescent  lighting 
transformer,  which  eliminates  me¬ 
chanical  starters. 

Meyberg  has  appointed  the  Gard¬ 
ner  Electric  Mfg.  Co.,  Emeryville, 
Calif,  to  manufacture  the  transformer 
and  the  Tru-Ad  Co.  of  Los  Angeles 
to  manufacture  fixtures.  Tests  on  im¬ 
provements  and  new'  features  recently 
incorporated  into  the  transformer  de¬ 
sign  w'ere  completed  last  month  at  the 
L^nderw'riters’  laboratories  and  large 
volume  production  w'as  expected  to 
start  about  Sept.  1,  it  was  announced. 

According  to  the  announcement, 
Gardner  has  redesigned  and  reengi¬ 
neered  the  original  National  circuits 
to  improve  the  electrical  characteris¬ 
tics.  The  unit  now  draws  .9  amp.  at 
118  volts  with  a  power  factor  above 
90%.  In  addition  to  the  original  fea¬ 
tures  of  instantaneous,  low  voltage  and 
low  temperature  starting,  Gardner  elec¬ 
tric  engineers  have  eliminated  all  com¬ 
pound  from  the  ballast,  to  overcome 
melted  compound  due  to  overheating. 


Paine  Co.  Announces  New 
Representatives  On  Coast 


The  Paine  Co.,  Chicago  manufac¬ 
turers  of  hanging  and  fastening  de¬ 
vices,  announces  the  appointment  of 
the  following  Pacific  Coast  representa¬ 
tives  : 

The  Milnic  Co.,  119  Harrison  St., 
San  Francisco,  3,  will  handle  the  line 
in  Fresno  and  Northern  California, 
and  in  Nevada  north  of  Las  Vegas. 

H.  H.  Van  Luven,  307  E.  Third  St., 
Los  Angeles,  13,  will  cover  Bakers¬ 
field  and  southern  California  and 
Arizona. 

W.  W.  Wheat  &  Sons,  560  First 
Ave.,  S.,  Seattle,  4,  will  serve  Washing¬ 
ton,  Oregon,  Idaho  and  western  Mon¬ 
tana. 
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FOR  SAVINGS  AND 
CHECKING  ACCOUNTS 


For  the  convenience  of  your  busi¬ 
ness  or  household  —  a  Mailway 
checking  account.  For  safe  and  sys¬ 
tematic  accumulation  of  a  cash  re¬ 
serve — a  Mailway  savings  account 
Both  are  available  to  you,  afford¬ 
ing  quick  reliable  service  from  one 
of  the  oldest  and  strongest  banks 
in  the  West.  Open  a  Mailway  ac¬ 
count  today. 


Full  details  on  request 


CROCKER  FIRST 
NATIONAL  BANK 


OF  SAN  FRANCISCO 

Oalli^crS/nuis  0£ci£^t  'y?aXum£L£  Iffcx/aJi 


Member  Federal  Deposit  Insurance  Corporation 
ONE  MONTGOMERY  STREET 


GEO*  E.  nONN  CO. 

420  Market  St.  San  Francisco,  Calif. 
Sutter  7565 


•  Turpin’s,  pioneer  electrical  dealer 
in  Fresno,  Calif.,  has  moved  from 
the  dow'ntow’n  store  at  1321  Fulton  to 
its  residential  home  furnishings  and 
furniture  store  at  1028  N.  Fulton.  I 


Manufacturers*  Representative  for: 

American  Cross-Arm,  Inc. 

Cross-Arms,  Hardwood  Pins  and  Moulding 

Bartlett  Mfg.  Co. 

Tree  Trimming  Equipment 

Burndy  Engineering  Co. 
Connectors  and  Lugs — All  Typos 

Columbia  Electric  Mfg.  Co. 
Crompton  Tong  Test  Ammeters 

Cornell-Dubilier  Electric  Corp. 
Capacitors  for  Power  Factor  Correction 

T.  J.  Cope,  Inc. 
Underground  Tools  &  Equipment 
Herman  D.  Steel 
Meter  Jewels 

Kellems  Co. 

Cable  Grips  for  Pulling  and 
Permanent  Support. 

Minerallac  Electric  Co. 
Insulating  Compound,  Clips,  Hangers 
and  Statiscopes 

Schweitzer  &  Conrad 
Fuses  and  Protective  Devices 

Specialty  Device 

Cone  Anchors,  Guy  Guards  and 
Earth  Augers 

The  States  Company 
Tost  Blocks  and  Meter  Testing  Equipment 

R.  Thomas  &  Sons  Co. 

Pin-typo  and  Suspension  Insulators 

Electron  ne 
Wire  Rope  Fittings 


k 
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Some  of  us  can't  tell  identical  twins  apart,  but 
if  you  know  them  intimately  you  generally 
find  differing  personalities.  Frequently  one  is 
stronger  and  healthier  than  the  other— even 
though  they  may  look  alike! 

Another  case  of  “identical  twins”  would  be 
two  station  insulators  of  different  manufacture. 
They  are  exactly  alike  in  physical  qualities 
and  appearance.  But  they,  too,  have  personal¬ 
ities— some  stronger  and  healthier  than  others. 

A  lot  of  the  strength  and  health  and  personality 
of  station  insulators  is  a  family  inheritance. 
O-B  insulators  come  from  good  stock... The 
same  fine  materials,  manufacturing  methods, 
and  human  skill  that  go  into  O-B  suspensions. 


pintypes,  and  bushings  are  present  in  O-B 
station  insulators.  They  are  good  because  they 
come  of  a  good  family;  a  fact  that  is  generally 
recognized  throughout  the  electrical  industry. 

Another  fact,  still  more  important,  is  that 
most  purchases  of  O-B  station  insulators  are 
made  by  previous  users  who  have  learned  for 
themselves  that  there's  a  lot  under  the  skin  of 
an  insulator— that  they  aren't  all  alike,  and 
that  those  branded  with  “O-B”  will  take  what 
comes  and  keep  delivering  the  goods 

You  can  assume  correct  size  and  shape  in  any 
station  insulator,  but  if  you  want  those  hard-to- 
get  intangibles  that  can't  be  specified,  merely 
write  “O-B”  on  your  order. 


f^^victory 

BUY 

UNITED 

"aTM  states 

wf  yfAR 

yvijapoNDs 

rWlft  STAMPS 


Canadian  Ohio  Brass  Campany,  Ltd,,  Niagara  Falls,  Ont, 
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FOR  SALE 

30  K.W.  Motor-Generator  Set 

Allis-Chalmers  serial  90543-4.  Mounted 
upon  common  base.  Direct  connected  mo¬ 
tor  45  hp.,  3  phase,  60  cycle,  440  volts, 
I  1 60  r.p.m. 

Generator — D.C.  125  volt,  240  amps., 
I  1 60  r.p.m.,  6  pole. 

Available  for  immediate  shipment  from 
Los  Angeles.  Private  owner,  O.P.A.  regu¬ 
lations  to  govern  sale. 


Box  96,  Electrical  West,  601  W.  5th  St., 
Los  Angeles  13,  California 


TORK  CLOCKS 


I 

’ 

J 

! 

1 

TORK 

CLOCK 

THE  POPULAB  TIME 
SWITCH  UNE  KNOWN 
EVERYWHERE 


NOW — ^lowar  prices 
and  higher  capacities 


There  is  a  Tork  Qock  for 
STer^  regular  switching  Job;  60  minute. 
4  hour  or  doily  cycles. 


Bulletins  on  request 

THE  TORK  CLOCK  CO.,  Inc. 
MOUNT  VERNON.  N.  Y. 
Western  RepresentotlTes: 


A.  R.  summon,  445  E.  3rd  St.,  Los  Angeles 
Geo.  H.  Curtiu,  540  McAllister  St.,  S.  F. 
H.  M.  Sayers,  1101  Eastlake  Ave.,  Seattle 
Stevens  Sales  Co.,  41  P.O.  Place,  Salt  Lake  City 

Felix  Simon,  P.  O.  Box  414 . Denver 

H.  Geo.  Shefler,  P.  O.  Box  1587  .  .  .  Phoenix 


Answer  to  "Who  Am  I?" 

See  Page  76 
G.  H.  P.  Dellmann 


•  War  Products  of  the  United  States 
Rubber  Co.  were  shown  at  a  two-day 
private  viewing  at  Hotel  St.  Francis, 
San  Francisco,  Aug.  18-19.  Fred  Benz, 
district  manager,  wire  sales.  Pacific 
Division,  was  among  the  hosts.  Com¬ 
bat  types  of  wire  and  electrical  fittings 
were  among  the  numerous  rubber  and 
metal  products  shown. 


Member  A.I.E.E 

JULIEN  H.  DAVIS 

Consulting  Engineer 
Industrial 

Utility-Electrical-Mechanical 

740  So.  Broadway  Los  Anseles,  Calif. 


isaoe  mask  bec.u.s.pat.off. 


Made  only  by  DRIVER-HARRIS  COMPANY 


Stocked  for  the  Coast  Trade  at 


SAN  FRANCISCO 

235-241  San  Bruno  Ave. 


LOS  ANGELES 

449  South  San  Pedro  St. 


SEAHLE 

2122  Fourth  Ave. 


ANGUS-CAMPBELL,  INC. 
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Electriquiz  Answers 

1.  The  voltage  of  a  bolt  varies 
with  the  length  of  the  stroke,  and 
a  stroke  may  range  from  100.. 
000,000  volts  to  10,000,000.000 
volts.  The  current  varies  in  dif¬ 
ferent  strokes  from  as  little  as 
2,000  amp.  to  200,000  amp. 

2.  The  stored  energy  of  the 
10,000,000  volt  discharge  was 
approximately  165,000  watt  sec¬ 
onds.  That  amount  of  energ>’ 
w'ould  operate  the  average  vac¬ 
uum  cleaner  for  approximately 
20  minutes. 

3.  The  stroke  appearing  to 
most  of  us  as  a  single  stroke  gen¬ 
erally  consists  of  successive 
flashes  which  may  endure  for  as 
long  as  1^/2  seconds.  The  time 
required  for  a  single  discharge 
varies  widely  but  an  average  of 
100  microseconds  is  probably 
reasonably  accurate.  Most  of  us 
cannot  appreciate  the  smallness 
of  one-millionth  of  a  second,  but 
we  can  appreciate  it  better  when 
it  is  stated  that  an  object  moving 
at  the  rate  of  1,000  m.p.h.  would 
move  1/16  in.  in  one  millionth 
of  a  second. 

4.  Heat  lightning  is  not  a 
peculiar  type  of  lightning  phe¬ 
nomenon  but  simply  a  storm  that 
is  far  enough  away  that  the  sound 
of  thunder  is  not  audible.  Be¬ 
cause  of  the  distance  the  path  of 
the  stroke  is  obscured. 

5.  One  of  the  poorest  places 
for  a  human  being  to  find  him¬ 
self  in  a  storm  is  in  swimming. 
Many  persons  have  met  their 
death  because  they  have  failed 
to  leave  the  water  when  swim¬ 
ming  during  a  storm. 

6.  The  mere  fact  that  lightning 
has  struck  in  a  certain  place  is 
proof  that  it  can  strike  again, 
conditions  being  the  same.  Tall 
buildings  are  struck  repeatedly, 
whereas  low  objects  are  seldom 
struck  more  than  once  because 
chance  plays  such  a  great  part 
in  determining  the  path  of  a 
discharge. 

7.  An  individual  should  sim¬ 
ply  carry  on  with  the  ordinary 
routine  of  living  but  keep  away 
from  wires  or  large  metal  ob¬ 
jects. 

8.  A  piano  is  a  large  metal  ob¬ 
ject  and  hence  should  be  avoid¬ 
ed  during  a  storm.  A  large  metal 
object  could  acquire  a  large  in¬ 
duced  potential-bound  charge 
which  would  be  released  at  the 
moment  of  a  lightning  stroke 
nearbv. 


Starting  September  9th,  your  Government  will  conduct  the 
greatest  drive  for  dollars  from  individuals  in  the  history  of  the 
world — the  3rd  .War  Loan. 

This  money,  to  finance  the  invasion  phase  of  the  war,  must 
come  in  large  part  from  individuals  on  payrolls. 

Ri§ht  here's  where  YOUR  bond  selling  responsibilities 

DOUBLE! 

For  this  extra  money  must  be  raised  in  addition  to  keeping  the 
already  established  Pay  Roll  Allotment  Plan  steadily  climbing. 
At  the  same  time,  every  individual  on  Pay  Roll  Allotment 
must  be  urged  to  dig  deep  into  his  pocket  to  buy  extra  bonds, 
in  order  to  play  his  full  part  in  the  3rd  War  Loan. 

Your  now  doubled  duties  call  for  these  two  steps; 

1.  If  you  are  in  charge  of  your  Pay  Roll  Plan,  check  up  on 
it  at  once — or  see  that  whoever  is  in  charge,  does  so.  See 
that  It  is  hitting  on  all  cylinders — and  k.eep  it  climbing!  Sharply 


increased  Pay  Roll  p>ercentages  are  the  best  warranty  of  suffi¬ 
cient  post  war  purchasing  power  to  keep  the  nation’s  plants 
(and  yours)  busy. 

2i  In  the  3rd  War  Loan,  every  individual  on  the  Pay  Roll 
Plan  will  be  asked  to  put  an  extra  two  weeks  salary  into  War 
Bonds — over  and  above  his  regular  allotment.  Appoint  your¬ 
self  as  one  of  the  salesmen — and  see  that  this  sales  force  has 
every  opportunity  to  do  a  real  selling  job.  The  sale  of  these 
extra  bonds  cuts  the  inflationary  gap  and  builds  added  post¬ 
war  purchasing  power. 

Financing  this  war  is  a  tremendous  task — but  130,000,000 
Americans  are  going  to  see  it  through  100%!  This  is  their  own 
best  individual  opportunity  to  share  in  winning  the  war.  The 
more  frequently  and  more  intelligently  this  sales  story  is  told, 
the  better  the  average  citizen  can  be  made  to  understand  the 
wisdom  of  turning  every  available  loose  dollar  into  the  finest 
and  safest  investment  in  the  world — United  States  War  Bonds. 


★ 

BACK  THE  ATTACK  i  With  War  Bonds! 


This  space  is  a  contribution  to  victory  today  and  sound  business  tomorrow  by  Electrical  West 
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'  The  display  below  was  set  up  in  Denver's  city  hall  recently  to  show  the  advan- 
'  tages  of  the  city's  new  system.  Dana  W.  Rowten,  Public  Service  Co.  of  Colorado 
;  is  pictured  with  the  exhibit,  which  included  both  new  and  obsolete  equipment 


niFlliS 


of  the  month. 


Right:  Thelma  Watson,  recently  trans¬ 
ferred  to  American  Fork  as  Utah  Power 
&  Light  Co.  home  economist  for  the 
southern  territory.  Mrs.  Watson  pre¬ 
viously  had  served  Utah  Power  &  Light 
in  the  Ogden  and  Rexburg  divisions 
and  the  Western  Colorado  Power  Co. 

Below:  Lew  E.  Theaker  (left)  Southern 
California  Edison  lighting  consultant 
at  Montebello,  and  Don  K.  Grandey 
(extreme  right)  power  consultant  in 
the  Vernon  district,  have  received  G-E 
Bomber  Builder  awards  in  the  current 
contest  rewarding  contribution  to  war¬ 
time  lighting.  A.  L.  Laws,  Vernon  dis¬ 
trict  manager  is  shown  with  Grandey. 
Based  on  engineering  studies,  the  con¬ 
test  recognizes  that,  by  increasing 
lighting  standards  for  1,667  men  in 
I  a  war  plant,  a  salesman  has  added 
I  100,000  man-hours  to  their  produc- 
I  tion— enough  to  build  a  B-17  Bomber 


YO  IR 


GOVERNMENT  ASKS  YOUR  COOPERATION 


Need  for  conservation  explained  in  a  recent 
letter  from  J.  A.  Krug,  Director,  Office  of 
War  Utilities.  This  letter  reads  in  part:— 


”We  cannot  exert  maximum  force  against  our  enemies  if  waste  on  the  home 
front  is  .tolerated.  In  the  electric  utility  industry,  the  installed  generating 
capacity,  together  with  capacity  under  construction,  is  ample  to  meet  all 
foreseeable  needs.  But  it  is  essential  to  save  the  use  of  electricity  wherever 
possible  so  as  to  reduce,  directly  and  indirectly,  the  demands  for  materials, 
fuel,  transportation  and  manpower.'' 


By  pledging  ourselves  to  the  following  platform,  this  com¬ 
pany,  its  12,000  employees  and  its  1,700,000  customers 
can  cooperate  as  partners  in  the  Conservation  Program. 


1  We  will  WASTE  NOT  so  that  our 
fighting  men  will  WANT  NOT. 

2  We  will  buy  only  those  home  appli¬ 
ances  we  need  and  wee’ll  take  scrupu¬ 
lous  care  of  everything  we  own. 


5  We  will  be  as  careful  to  avoid  wasteful 
operation  of  appliances  as  we  are  to 
fix  a  leaky  faucet. 

^  We  will  put  every  possible  dollar  of 
savings  into  War  Bonds  and  Stamps. 


pacific  gas  and  electric  company 


PACIFIC  COAST  ELECTRICAL  ASSOCIATION! 

601  WEST  5TH  STREET.  LOS  ANGELES,  13  •  447  SUTTER  STREET,  SAN  FRANCISCO.  S 


WASTE  IN  WAR  IS  A  CRIME  ...  DO  NOT  WASTE  ELECTRICITY  JUST  BECAUSE  IT  IS  NOT  RATIONED 


The  modern  tank  is  a  complex  mechcm 
ism  in  which  many  important  operatiom 
are  electrically  controlled.  The  effective¬ 
ness  of  a  tank  depends  on  hair-triggef 
response  to  the  push  of  a  button  or  the  pull 
of  a  lever.  The  wiring  of  a  modern  tank  is 
adequate. 

In  the  modern  home,  also,  electridlf 
controls  scores  of  important  operations. 
Efficiency,  economy,  satisfactory  care-frea 
service,  demand  that  in  every  instance 
the  response  be  prompt  and  automatic.| 
Here,  too,  adequate  wiring  is  most  im-i 
portont. 

Adequate  wiring  sould  be  a  forethought 
not  an  afterthought,  for  the  home-b  lild 
of  the  future.  Now,  while  planning  is  in 
progress,  is  the  time  to  talk  adequate  wir¬ 
ing.  Write  today  for  the  facts  yoi.  will 
need,  to 


